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STATE BOARD OF FISH COMMISSIONERS. 


EIGHTH BIENNIAL REPORT. 


To the Hon. Cyrus G. Luce, Governor of the State of Michigan: 


Agreeably to the duty imposed upon the State Board of Fish Commission- 
ers by law, they herewith respectfully submit their Highth Biennial Report. 

The Seventh Biennial Report brought the account of the affairs and opera- 
tions of this board, down to December 1, 1886. This report, beginning at 
that date, covers all transactions down to the 1st of December, 1888. 


I.—THE GENERAL WORK OF THE COMMISSION. 
A.—LEGISLATION. 


During the session of the Legislature in 1887 the commissioners were 
often at Lansing, attending meetings of the Fisheries Committees of the 
Senate and House of Representatives; and spent as much time as seemed to 
be required, in explaining to the members of both Houses the work and needs 
of this department; and, also, in presenting the legislation deemed neces- 
sary for the preservation of the fisheries of the state. The board prepared 
and submitted several bills, which it believed, from its experience, were 
required to be engrafted upon our statutes for the better protection of fish. 
The proposed legislation presented an entire scheme for revision of the 
fishery statutes and the enactment in their place of three statutes providing: 
(a), for the regulation of the fishing in inland Jakes and streams, including all 
merely sporting fishing; (b), for regulation of the industrial fisheries, and 
(c), for the enforcement of the fishery laws. The Fishery Committee of the 
House reported the three bills favorably... Only one of them, however, was 
passed, that regulating the inland fisheries. ‘The second was passed by the 
House, but failed of receiving consideration in the last hours of the Senate’s 
session, the third was anticipated by the passage of the Act under which the 
present State Game and Fish Warden was appointed. 

The law passed for the regulation of inland fisheries, being Act No. 265, 
Session Laws 1887, p. 350, requires amendment by adding a few words 
in the third line of section 9, which were in the bill as reported to and passed 
by the House, but by some oversight were omitted in the engrossed copy 
signed by the Governor. The journal shows no amendment in the Senate. 
That section, as it stands in the present law, reads as follows: 


1 


8 EIGHTH REPORT—STATE FISHERIES. 


Src. 9. “It shall not be lawful hereafter to kill or capture the black, straw- 
berry, green, or white bass, except with hook and line, in any lake, river or — 
stream in or bordering this State between the first day of March in each year 
and the fifteenth day of June thereafter, etc.’’ | 

This section should be amended to read as follows: 

Szc. 9. ‘It shall not be lawful hereafter to kill or capture the black, straw- — 
berry, green or white bass, except with hook and line, in any lake, river or 
stream in or bordering this State; nor to kill or capture such fish in any man- 
ner between the first day of March and the fifteenth day of June thereafter 
in each year; nor during, etc.” 

The words to be inserted are printed in italics. The journal of the last 
Legislature shows that no such amendment, as would warrant the omission 
of the words, was made, and in fact the entire wording of the section in the 
succeeding lines shows that the change actually made was not contemplated. 
The last eleven words of the section should be omitted asunnecessary. The point 
of the whole matter is this, that the black bass and muskallonge have become so 
scarce that it is necessary to protect them by what is generally known as a 
‘“close season.’’? ‘That is, a period covering, and just prior to, their spawning 
season is provided, during which they are not to be killed, or captured, in 
any manner; nor during the same time to be had in one’s possession. They 
ought not at any time to be captured in any other manner than with hook 
and line. Both of these varieties are among our most valuable native fish for 
sporting purposes, both are becoming scarce, and unless they are protected, as 
this law contemplates they shall be, they will be substantially exterminated. 
The close season from March 1 to June 15, when these fish are not to be taken at 
all, and the prohibition of their capture at other times by nets, spears or any 
other appliance, except hook and line, will go far towards giving them oppor- 
tunity to reproduce in sufficient quantities to maintain themselves in the 
waters where they are now found, and-also give them an opportunity to be- 
come established in waters where they may be planted hereafter by the com- 
mission. 

There is one other point which we now urge upon the Legislature to provide 
for the protection of black bass; it is to make it unlawful for any one to kill 
a bass of less than ten (10) inchesin length. A similar provision for muskal- 
longe of less than three (3) pounds in weight would furnish protection to a 
valuable fish. 

A brief inspection of fish markets would show large numbers of bass that were 
not old enough to have passed their first spawning season. This should be 
stopped. 

The Fisheries Committee of the House in 1887 devoted a large amount of 
valuable time to consideration of the measures presented and recommended by 
this board. They took great pains to inform themselves about the condition 
and needs of the fisheries, and listened with respectful attention to every 
statement and argument addressed to them bearing upon the important 
interests committed to them. We take the liberty of making mention of 
their action, as it resulted in their recommending the laws presented by this 
board, and in an intelligent approval of its work and action generally. The 
work of this commission has never failed of receiving liberal support and 
approval at the hands of the Legislature when it has been intelligently investi- 
gated and understood. We ought to add also that the bills presented by the 
commissioners were very much improved by suggestions and criticism at the 
hands of the committee. 
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B.—ORGANIZATION AND DIVISION OF THE BOARD’S WORK. 


It was found convenient to systematize the work of this board by par- 
celling among the commissioners the different stations and kinds of 
operations. Acccordingly, at the meeting held in December, 1886, the 
following distribution was made: Dr. Parker took the stations at Glenwood 
and Petoskey; the Paris Station and trout breeding were assigned to Mr. 
Bissell; the Detroit Station and grayling experiments, to Mr. Whitaker. 
This division of work, originally made for one year, has been continued 
during 1888, and consequently covers the same period as the report. Month- 
ly reports in writing are made by the overseers of the several stations to 
the Superintendent, which are forwarded by him to the commissioner in 
charge of the same; and these reports are included in the reports made by the 
commissioners at each monthly meeting. ‘The reports are then filed in the 
Secretary’s office and become part of the board’s permanent records During 
the past two years the board has held its regular meetings monthly, and such 
special meetings as were required. ‘I'he regular meetings are on the fourth 
Tuesday of each month, and are usually held at the office in Detroit. The 
residence of two commissioners in Detroit, which is necessarily the head- 

quarters of the board’s operations, has been found during the past six years 
‘@ great convenience, as occasion frequently arises for consultation by a 
majority of the commissioners upon subjects that must be promptly con- 
sidered and decided. 

In March, 1888, Mr. A. J. Kellogg, who had been Secretary of the Com- 
mission since 1885, resigned that office, and the present incumbent, Mr. 
George D. Mussey, of Detroit, was appointed to fill the vacancy. Mr. 
Kellogg’s long experience on the board as a commissioner and intimate 
acquaintance with the history of its operations was of service in systematizing 
the work of the office. ‘The board was fortunate in securing the services of a 
competent and thoroughly trained man to supply his place, so that the busi- 
ness of the office has proceeded with little inconvenience from the change. 

Mr. Walter D. Marks has continued as Superintendent of Fisheries during 
the two years, giving excellent service to the board, and at all times securing 
prompt and efficient service from the force under his direction. The board 
gladly make this public acknowledgment of their thorough appreciation of 
his intelligent, manly and skillful performance of all official duties to the 
state. The Superintendent has been fortunate in having the assistance of 
competent and thorough workers on the force, who deserve commendation for 
their skill and readiness to do all that their places require of them. 

My. William A. Butler, Jr. has continued as Treasurer of the board, and 
has been of great service, not only in keeping the funds appropriated by the 
State safely and in a most business-like way; but also in furthering the 
interests of the commission at home, and among the fish culturists of the 

country, in ways not required by the duties of his office. As his important 
services have been voluntary they are all the more appreciated by the com- 
missioners who have been greatly aided by them. 

As at present organized the board is better equipped and working to better 
advantage than ever before in its efforts to develop and promote the fishery 
interests of the state. 
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C.—ENCOURAGEMENT IN FISH CULTURE, 


1. There is good ground for encouragement in the various branches of ie. 
work. Each year the subject of fish culture, or ‘‘water culture,”’ is being 
better understood by the people of the state. Year by year improvements 
are made in the methods of fish rearing and transportation, so that practical 
results are now being obtained, that a few years ago were not anticipated. 
The results are beginning to be generally appreciated ; and the fishery officers. 
are constantly seeing new opportunities for applying more effectively their 
methods and experiences to the increase of the fish supply. If one will take the 
pains to compare the product of the State hatcheries four and five years ago 
with what it has been for the past two years, and then consider that the 
results already attained are wholly from the smaller numbers of fish then 
hatched and planted, he will be better able to realize the grounds of our faith 
in far more inportant and permanent results. For instance, all the plants. - 
of brook-trout from which results have been yet observed are of the year 
1885, and principally of the years prior to that. But the product of that. 
year, 1885, was only 408,000 fry of brook-trout; the number planted in the 
following seasons of ’86, ’87 and ’88, was over thirty four hundred thousand. 
(3,400,000); the numberin 1886 was 719,000, that of 1887, 1,085,000; that. 
of 1888, 1,639,000. 

There is every reason to expect that relatively the same ratio of increase 
can be maintained for the seasons of 1889 and 1890; if so, the product for 
for the former year should be about 2,300,000, and for the latter, about 
2,800,000. After that time the Paris Station may be counted on, unless 
interfered with by some unforeseen accident, for an annual product of three 
millions and upwards. If the planting of four hundred thousand brook-trout 
or less each year (up to 1885) has produced unexpected and most satisfac-. 
tory results in seventy or eighty streams, what may we not reasonably expect 
from the deposit of three millions in one hundred and seventy streams and 
rivers each year? The extension of railway lines has opened up more 
territory in which our operations can be extended, and it is hardly too much 
to say that nearly ever stream in the lower peninsula of the State, north of 
Montcalm, Gratiot, and Saginaw-counties, is suitable for brook-trout. It is 
also probably within bounds to say that in this vast region, not one-half of the 
‘streams suitable for brook-trout have yet been vlanted. 

It must not be understood that no streams south of the region thus indicated 
can be successfully stocked with trout, for up to the present time more streams 
south of the line mentioned have been planted with trouv than north of it. 
It is, however, undoubtedly true that the proportion of suitable streams south 
of that line is much smaller than of those to the northward of it. During — 
the period covered by the 6th and 7th biennial reports, that is from 1883 to 
1886, both inclusive, brook-trout were distributed in more counties south of 
that line than north of it. And in some of those more southern counties 
have occurred many instances of remarkable growth of fish. 

But why raise three millions of trout a year? Why aim at that figure, or, 
for that matter, at any other? Is it not enough to plant a stream once? 
That involves a discussion longer than most of our readers would have the 
patience to follow; so we must be content to state the problem and our answer. 
to it as briefly as possible, leaving for oral answer anything more exhaustive 
on this subject. In the first place, nine-tenths, or over, of the streams in the 
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lower peninsula of the state which this board has stocked, or is now stocking 
with brook-trout, never were trout streams before they were made such by 
the State. They are therefore not streams in which the natural stock of trout 
has been exhausted by over fishing. So that, without knowing the exact 
conditions under which the trout exists in those streams, no one can surely say 
the supply will be unfailing, nor predict with certainty that in a given 
number of years the fish will not all be caught out. The most that any one 
can say is, the natural supply in other streams that we have known has be- 
come exhausted by unlawful, or excessive fishing, and the same causes will 
undoubtedly produce the like results on these waters under consideration. 
But here again the statement must be qualified, because in many of these 
streams there are reaches of water most admirably adapted to the protection 
of trout; as where they run a part of their course throngh alder, tamarack, 
or cedar swamps and thickets; places very difficult to fish in, and furnishing 
_ the largest amount of cover for adult fish, as well as cover for the young to 

growin. Another condition is the state of public opinion on the subject of 
protecting the fish as prescribed by law. If the present laws remain in force, 
and are in the main resp ’cted and compiled with, there is little risk in saying 
that the supply of fish will be maintained for many years. Again, the 
rapidity with which the country increases its population has an important 
bearing on the subject. The ratio of growth of population, such as this 
State has experienced during the last twenty-five years, will each year make 
larger draughts upon the stock of fish, both as a means of sport and for the 
supply of food. In those portions of the state where trout-fishing is good, 
the trade in all branches will be stimulated, and the communities benefited 
by the amount of money that will be spent each year during the fishing season 
by visitors from other parts of the state, and from outside the state, who 
are attracted there by the fishing. 

So that, taking the view that the majority of the streams will require 
re-stocking as often as once in seven or ten years, it will be perfectly 
apparent to any one making a deliberate and impartial examination of the 
subject, that. for the very moderate expenditure required to maintain the 
Paris Station—less than five thousand dollars a year—the culture of the 
streams in the lower peninsula can be carried on in.a way that will yield a 
‘valuable quantity of food for many citizens, and directly induce the 
expenditure of several hundred thousands of dollars each year which, but 
for the fishing, would never be put into circulation in those neighborhoods. 
It must not be forgotten that this culture of the trout streams is the 
cultivation of a public domain, and thus the appropriate work of the state; 
just as in the case of the great lakes. No private individual, and no 
smaller community, as a town, or county, can do this work. It must be 
done by the state. Provision being made for the whole state, the work is 
simplified, systemized, in the hands of skilled men, and on so large a scale 
that it is prosecuted with remarkable economy; and the same is true of the 
economy of the plant necessary to be maintained for rearing the fish. This 
will be thoroughly appreciated by any person who has visited the state trout 
farm at Paris during the past two years. We give in the appendix to this 
report some testimony from citizens of the state as to the success attained in 
the planting of streams with trout, but this is only a small part of the 
testimony that is constantly coming to the commissioners orally. The 
growth of public opinion on this subject is worthy of consideration, as it 
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indicates the sober judgment of the people of the state, for whom the work 
is done, regarding it. If the planting of brook-trout in so many localities 
had been a failure, we certainly should have heard of it. But the fact is 
that in almost every county of the state, if inquiry is made, the same answer 
will be returned, that it is a pronounced and appreciated success. 

The planting of brook-trout has been the most popular work carried on by 
this board. It has been so successful in palpable results, results so easy of 
demonstration, in which so many people are interested, in so many widely 
separated localities, and the benefits to individuals and the community are 
so direct, that a permanent and decided impression has been made upon the 
public opinion throughout the state favorable to the continued culture of 
these fish. This public opinion is justified by the actual condition of very 
many trout streams which have been made so. wholly by our artificial 
methods; and it will be much increased and intensified when the work of 
1887 and 1888 begins to be realized. 

2. Special attention is asked to the following report of the Secretary, 
which gives a complete and definite showing of the exact opinion of 
those engaged in the fishing business around the shores of the lower peninsula 
of the state (and also the same for the southern shore of Lake Erie) regarding 
the work of artificial propagation of whitefish. To fully comprehend the 
force of this report it should be remembered that five years ago the possibility 
of doing anything for the fisheries of the great lakes by artificial methods 
was not admitted by one in five of the men who are now convinced by what 
they have witnessed for themselves. The board had not the means at its 
disposal to undertake a complete statistical report, like that in 1885, and 
directed their investigation solely to the condition of public opinion 
amongst the fishermen and fish dealers. 'The following is the 


SECRETARY’S REPORT. 


To the State Board of Fish Commissioners : 


GENTLEMEN,—In accordance with your instructions, I started on the 18th 
day of September, 1888, on a trip to investigate the condition of fisheries and 
fishing, particularly with regard to whitefish, on the shores of Lakes Huron 
and Michigan, and beg leave to report as follows: 

At Bay City I saw a number of parties largely interested both as dealers 
and catchers, one of whom said whitefishing at Tawas, Alabaster, Au Sable 
and Gravelly Point was better now than at any time during the last ten 
years. The fish caught at these points were uniformly of good size, very few 
small fish having been taken. He thought the increase was due to artificial 
propagation. Another of them thought the planting of whitefish was the 


only thing that saved the industry from total destruction, and that with — | 


proper laws for their protection the supply of whitefish could be completely 
restored, while another said he was not at all sanguine that artificial propa- 
gation was a success. He was of the opinion, however, that with proper 
laws for protection, rigidly enforced, some good might come from the 
planting of whitefish fry. He was strongly in favor of a law prohibiting 
the catching and marketing of whitefish weighing less than one and 
one-fourth pounds. 

At Alpena all the parties interviewed said the catch of whitefish had been 
steadily decreasing for a number of years. The decrease was, in their 
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opinion, due wholly to the depositing of saw-dust and refuse from the mills 
in the waters of the lake. They all believe in artificial propagation and that 
the present supply of whitefish is the result, largely, of the planting of white- 
fish fry, but that no increase may be expected until the depositing of saw-dust 
and refuse is stopped, and unless it is discontinued whitefish will run out 
entirely. 

At Cheboygan very little whitefishing is being done. Those with whom I 
talked stated that from their knowledge of different points above and below 
Cheboygan, the amount of whitefish being caught this season was largely in 
excess of that of any previous season for a number of years, and that much 
of the increase was due to the work of the commission and the partial 
enforcement of the present laws for protection. They believe the law is 
faulty and in many instances works great hardships to the smaller fishermen, 
many of whom have their all invested in one or two nets, which, to comply 
with the law, must be abandoned for larger mesh nets. The relinquishment 
of their present nets is a loss they could not bear because they have no 
means of procuring others. 

At Mackinac Island, Mackinaw City and St. Ignace a number of fishermen 
and dealers were seen. ‘The universal testimony is that there is an improve- 
ment there in the whitefish catch; that the increased supply is due to 
artificial propagation, and that with proper protection the planting of white- 
fish fry would be a perfect success and the number of whitefish be largely | 
increased. All favor a law prohibiting the catching and marketing of white- 
fish weighing less than one and one-fourth pounds, and believe such a law 
would control the destruction of small whitefish to a greater extent, with 
less hardship to those engaged in fishing, than any other form of protection. 
Many of those interviewed are enthusiastic in the belief that the work of the 
Fish Commission is saving the whitefish industry, which would become 
worthless if the natural form of reproduction was alone depended upon to 
re-stock the waters. 

Several firms were visited at Petoskey. The statements of all were that the 
supply of whitefish was materially increased, the increase being due to 
artificial propagation; that with reasonable protection in addition to the 
work of re-stocking the waters the supply could be increased indefinitely, and 
one of the most important enterprises fostered by the state restored and 
maintained to the great benefit of all the people. 

The testimony of those interviewed at ‘Traverse City is that not a large number 
of whitefish are caught there. Refuse and sawdust from the mills has done 
great damage, and until the depositing of it can be stopped very few white- 
fish will be caught. Those with whom I talked could not say they believed 
in artificial propagation of whitefisk because they did not see how the 
results would be determined, the water in which the fry are deposited being 
so vast inextent. ‘They did, however, believe in the artificial propagation of 
brook-trout because thousands could be seen in the bay that had come from 
the Boardman river in which they had been planted by this commission. 
They see no change in the quantity of whitefish caught from year to year. 
The number is never large. 

The reports received at Manistee show a great scarcity of whitefish, owing 
to the fact that a large quantity of sawdust is deposited in the water there, 
destroying or driving away the whitefish. The Fishermen believe in artificial 
propagation, but do not believe that good results will follow planting there 
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while so much refuse is being putin the lake. At Ludington the reports 
received correspond very nearly with those at Manistee. A small increase in 
the number of whitefish has been noticed, and the fishermen believe that it 
is due to planting, but do not believe much good can be accomplished until 
the depositing of sawdust is stopped. Some of these fishermen are familiar 
with the condition of whitefishing at Frankfort and the Manitou Island, and 
say there has been a noticeable increase at these places; that the increase is 
not large but encouraging, and the fishermen there believe the present supply 
is the result of planting. 

Those with whom I talked at Pentwater said there were no whitefish 
there worth mentioning. They catch lake trout and sturgeon only, and have 
no opinion as to artificial propagation. What they most desire is to be let 
alone so far as laws for protection are concerned. They have no objection, 
however, to having the result of planting thoroughly tested by putting any 
number of fry in the lake there, but do not want any restriction placed upon 
the time or manner of catching them. 

At Montague, all the reports I received indicate that no kind of fishing is 
good. Sheepheads, suckers, trout, and a few sturgeon, are the only kinds 
caught. Whitefishing was once very good there; sawdust and refuse have 
entirely destroyed it. It is the opinion of all with whom I talked, that 
planting whitefish fry there will fail to be of benefit, so long as refuse from 

the mills is deposited in the water. 
- Reports received at Muskegon and Grand Haven show that there are no 
whitefish there worth mentioning, the scarcity being due wholly to the 
refuse from the mills. A few whitefish are caught and the fishermen believe 
them to have been planted by the commission. They have no doubt that 
artificial propagation would be a success, if the fry are put into water 
free from sawdust and refuse. | 

At St. Joseph, I met a number of gentlemen very extensively engaged, in 
catching and handling fish; they reported that in 1883 and 1884, quite a 
large number of whitefish were caught. In 1885, a great rise in the river 
and a heavy blow carried the refuse from the river into the lake, and in con- 
sequence 1885 was a very poor year for whitefishing. In 1886 this refuse 
began to disappear. Fishing improved and the present season it is very good, 
with every prospect of still greater improvement. They report the lake there 
full of small whitefish, too small to be taken with the legal mesh nets which 
they use. All believe these small fish to be those planted by the commission, 
and all are firm believers in artificial propagation. I found at St. Joseph 
some men largely engaged in fishing at Frankfort. From them I learned 
that whitefishing at Frankfort was very good; not so good, however, as in 
1884, 1885 and 1886. They say there are large numbers of small whitefish 
in the lake at Frankfort and that a great many are caught in legal mesh 
pound nets by lifting the nets quickly. They are of the opinion that these 
small fish are planted fish, and they believe in artificial propagation. 

The reports at South Haven correspond with those received at St. Joseph. 
The fishermen believe in artificial propagation, and like those at St. Joseph 
and Frankfort think the small whitefish in the lake in so great abundance 
are planted fish. They report a large increase in the number of whitefish 
there, but ou account of the size of mesh used not so many are caught as in 
former years. They think planting should be continued and increased if 
possible. 
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I have also to report that after my return from Lakes Huron and Michigan I 
visited the southern shore of Lake Hrie, stopping at Buffalo, Dunkirk, Erie, 
Cleveland, Sandusky and Toledo. The statements received at every place 
were alike and to the effect that the catch of whitefish this season is much 
greater than in any year for fifteen years; that about five years ago it was 
the opinion of all engaged in whitefishing there that the supply was 
exhausted, that the lake was cleaned out, and whitefish in paying quantities 
would not be caught on that shore again. Whitefish fry were planted in 
large quantities every spring by the United States, Ohio, Pennsylvania and 
Michigan Commissions and now whitefish are abundant. Every man with 
whom I talked was positive and enthusiastic in the belief that the restoration 
of whitefish to the waters of the southern shore of Lake Hrie is due entirely 
to artificial propagation and the planting of whitefish fry by the different 
commissions. 

A careful analysis of my votes of the interviews with the different fisher- 
men shows as follows: 

’ That at Tawas, Alabaster, Au Sable and Gravelly Point the catch of white- 
fish in 1887 and 1888 exceeded the amount caught in any year for the past 
ten years; that the gain has been steady and is the result of artificial prop- 
agation. That at Thunder Bay, Alpena and upto Presque Isle while whitefish 
are decreasing in number, the present supply is believed to be due to planting, 
and the fishermen believe in artificial propagation without which they think 
there would be no whitefish at all. That at Cheboygan and Hammond’s 
Bay the whitefish catch has been steadily increasing since 1885, and the 
season of 1888 is the best since 1885, and the increase is due to planting. At 
Mackinaw City, Mackinac Island and St. Ignace there has been a noticeable gain, 
and more whitefish are caught now than for a number of previous years. A 
great number of small whitefish are seen there, and those engaged in the 
business believe these to.be the result of planting. That at the Chenneaux 
Island large numbers of very small whitefish are taken, salted and sold for 
from one to one and one-fourth cents per pound, and ultimately reach the 
consumer as herring. ‘That at Bois Blanc Island the whitefish catch is 
poor, two-thirds of those taken in the last three years having been very small, 
and salted and sold as herring, or thrown away. ‘The fishermen at these 
places betieve in artificial propagation and that the small fish caught so abun- 
dantly are planted fish. That in Lake Michigan above Point Au Chene, 
fifty miles above St. Ignace, there has been a steady increase for two or three 
years, and the catch of whitefish in 1888 is unusually good, and that artificial 
propagation is the cause of the increased supply. ‘That at Mille Coquin Bay 
there is a marked increase over former years and whitefishing in 1887 and 1888 
was good, and artificial propagation is considered a success. That from 
Mackinaw City to Freedom and Cross Village there is a decided gain due 
wholly to planting. That atSkillagallee, Little Traverse, Grand Traverse Bay 
and the Beaver Islands there has been a gradual improvement since 1885; 
that fishermen noticed the increase and attributed it to the planting of white- 
fish fry. At Frankfort an increase is also noticed. At Manistee, Lundington, 
Muskegon, Grand Haven, Pentwater and Montague, while whitefish are scarce 
in consequence of the depositing of refuse from saw mills, yet the fishermen be- 
lieve in artificial propagation and that planting would bea success if the water 
was free from refuse. That at Free Soil whitefishing is good and the supply 
is due to planting. ‘That on Lake Michigan, from Saugatuck to St. Josepn 
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and Michigan City whitefish were scarce for some years, but since July 1888 
a great increase has been noticed in the number taken of good marketable 
size. The presence of immense number of small whitefish in the lake has 
also been noticed by all the fishermen, who consider it undeniable evidence of 
the success of artificial propagation. And, finally, that the complete restora- 
tion of whitefish to the waters of the southern shore of Lake Erie is proof, 
positive and unquestioned, of the wonderful success attending the planting of» 
whitefish fry in fairly adequate numbers. 

A comparison of the statements made at all points visited, with the records 
of this office, shows that where no planting has been done no whitefish are 
found or are found in such small quantities that fishing for them is unprofit- 
able, and where comparatively little planting has been done, whitefish are 
‘found in paying quantities, while in Lake Erie, where large numbers of white- — 
fish fry have been put they are caught in great abundance and a lost industry 
restored and made of great profit to those engaged in the business and of great 
benefit to the consumer by reason of the decreased price of the fish. 

Very respectfully, 
GEO. D. MUSSEY, Secretary. — 

Detroit, December 1, 1888. 


D,—THE FISHERIES. 


THEIR REGULATION AND LICENSE. 


The necessity of having proper legislation for the protection of the 
Industrial Fisheries still exists and is made more apparent every year. 
All that our last two reports have contained on that subject, as to the 
necessity as well as to the manner of regulation we cannot refrain from 
urging upon the Legislature; with the single exception that for the enforce- 
~ ment of such laws as the Legislature may enact, we think it would be far 
more prudent to enlarge the powers of the present State Game and Fish 
Warden by appropriate amendment to give him substantially the duties and 
powers we have heretofore urged for an Inspector of Fisheries, instead of 
establishing another and very similar office. The work of this board has 
grown steadily and is all that it should be charged with. The duties of the 
Game and Fish Warden are such that for the next four or five years at least 
they will require his entire time. The work of each bureau is distinct and 
can probably be carried. on to better advantage to the state as at present 
organized. This independence of the two departments will not work to the 
disadvantage of either. Such information as the State Warden acquires (if 
granted the extended powers which this board thinks he should have) as 
relates to any work conducted by the Fish Commission, can be readily fur- 
nished by him to the commission and will be as available as if procured by 
its own agents or employés. The additional powers which we think should 
be conferred upon the State Warden are the inspection of fishing apparatus 
and markets to prevent or punish the destruction of unmarketable and 
immature fish ; the power of seeking and process for condemnation of unlawful 
nets and other fishing appliances; more adequate support of that department, 
which would enable the State Warden to maintain at least two permanent 
deputies charged with the special duty of looking after the industrial fisheries 
and procuring reliable statistics of the fishing product. The salaries and 
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expenses of the deputies assigned to work upon the industrial fisheries should 
be borne by the state at large, and they should have power to exercise their 
functions in every county of the state bordering the great lakes and on rivers 
where the operations of such fisheries are conducted. ‘The able and intelli- 
gent efforts of the present State Warden to enforce the law, and the results 
accomplished in the present unsatisfactory condition of the fishery laws of 
this state, commend him to the confidence of the Governor and Legislature, 
and well warrant the granting of more extended powers, the exercise of which 
promise far more important and permanent benefit to the fisheries and the 
public interests involved in their preservation and extension than is com- 
monly appreciated by the people. 

This matter of regulation of the fisheries and the enforcement of the same 
is the more urgent as the time has undoubtedly come when the state should 
adopt a system of licensing the fishing industry. In former reports we have 
pointed out that one of the conditions precedent to adopting such a system 
was the demonstration that the state by its artificial propagation and 
distribution of whitefish could restore the wasted fishing grounds to pro- 
ductiveness, even on the great waters of our bordering lakes. Our 
anticipations in that direction have been more than fulfilled. In Lake Hrie, 
in the face of the most extensive as well as the most destructive fishing 
operations, the stock of whitefish has steadily grown since the time that the 
product of the hatcheries deposited there has had time to mature. The 
demonstration on Lake Hrie, as appears above, has been the most pronounced 
because there the efforts of the states of Ohio and Michigan have been 
supplemented by the work of the United States Fish Commission and Canada. 
The result in Lake Erie has also been most convincing because its extensive 
fisheries have been in operation longer than those on any of the upper lakes. 
The reports we have from parts of Lake Michigan, where the artificial 
planting has been carried on regularly for five (5) years, are equally 
convincing. The success attained is precisely what we anticipated, and 
has been of sufficient force to remove every doubt from the minds of the 
fishermen, and others who haye observed the results. A glance at former 
reports of this board will show that the state fishery authorities had not 
claimed that all was being done in the way of replenishing the fisheries that 
could be done, or that ought in time to be done; but only that we are doing 
enough to show beyond any question that the artificial methods adopted by 
the state could stay the waste and the depletion of the fisheries in the 
localities selected, and make a complete demonstration that would justify the 
state in engaging more extensively in such operations; in fact upon a scale 
that would incroase the product of the fisheriés many times in value. ‘The 
fact that the extent to which the production of whitefish can be carried is 
only limited, by the capacity of the great lakes to furnish food to grow the 
fish, means that the actual value in money of the product that our waters 
will yield annually can be reckoned in the millions of dollars, and, also, that 
this industry fostered by the state can by a just system of license pay all the 
cost of producing the annual supply of young fish, as well as the expense 
incurred by the state in regulating the industry. 

The proceeds of any license system adopted*by the Legislature should in 
our judgment be apportioned by the State Treasurer between the State 
Warden and this Board, taking for the former all the expenses incurred in 
the inspection and regulation of the industrial fisheries, and the remainder 
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should be placed to the credit of the Fish Commission and used by it 


exclusively in extending its operations in the hatching and distribution OF 5 


whitefish to the great lakes. 


JII.—ARTIFICIAL PROPAGATION AND PLANTING. 
1.— WHITEFISH. 


The great importance of the commercial fisheries of Michigan, furnishing 
employment as they do annually to a large number of men and requiring the 
investment of large sums of money to conduct them, demands of those en- 
gaged in the artificial propagation of fish, especial attention and the exercise 
of every effort to restock exhausted waters. By a reference to the statistics 
contained in the last biennial report of this board, it will be seen that the 
amount of money annually brought into the State derived from the sale of 
whitefish amounts to nearly or quite $1,000,000, as near as can be ascer- 
tained, although we are satisfied, from the difficulty of collecting reliable 
information on the subject, that this amount is considerably below the actual 
amount realized. 

It is therefore of the first importance that the Michigan Commission in 
the conduct of its work should give special attention to the restocking of 
the great lakes and their connecting waters, which have been greatly depleted 
by constant fishing without limitations as to the capture of small and 
immature fish, since the settlement of the state. 

It must be remembered that the improvements in the apparatus for taking 
whitefish have been greatly multiplied in the last ten or fifteen years, and 
_ that the destruction of the whitefish has more than kept pace in most local- 
ities with the effort to restock the waters. ‘The business of fishing previous 
to the last decade was largely prosecuted with Mackinac boats and was carried 
on near the shore, but the business has been so revolutionized by newer and 
more destructive modes of capture, that the business as. now conducted has 
fallen into the hands of men of larger means, and the fishing is now prose- 
cuted by the use and employment of steam craft, and much of the fishing is 
. done far from the shore. 

As a consequence of this change the destruction of the whitefish has been 
quadrupled many times. The establishment of depots where fish may be 
frozen and preserved for future use, has within the last few years offered a 
temptation to those engaged in the business to prosecute their work during 
almost every season of the year, when not rendered impracticable by storms 
or other unfavorable conditions. Very many localities formerly known as 
good whitefish fishing grounds have by the multiplication of methods of 
capture been fished to death and now make but poor return, if any, to the 
fishermen, while many other grounds have been whollyjabandoned because of 
their unproductiveness. 

The vast extent of lake coast of the state causes it to stand first among the 
states bordering on the great lakes in the importance of her whitefish fishing 
industry, and the demands upon the Michigan Fish Commission for the 
reasons above referred to have been so imperative, and the product of the 
fisheries has been so profitable to those interested directly and indirectly in 
them that every effort has been exerted upon our part to enlarge to the fullest 
extent the possibilities of artificial propagation. 
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With an extent of coast of lake and river covering 2,000 miles, it can be 
imagined that the impression made by the commission in restoring unpro- 
ductive waters, for the first few years of its existence was trifling. Hampered 
as it was by lack of means, methods and experience, the result of its work 
annually was insignificant as compared with the present output. Artificial 
propagation of fishes was then a new and in a large measure an untried 
experiment as to practical results, and comparatively small quantities of fry 
were placed in the great lakes up to the time of the completion of the new 
whitefish hatching station at Detroit in the year 1883, and the erection of the 
whitefish station at Petoskey in the same year. Since 1883 the work has 
been greatly increased and with the number of fry annually put into the 
waters of the great lakes the results of these plants must soon be manifest in 
all the waters, as recent results have shown its success in Lake Hrie. 

Prior co 1881 the method for hatching whitefish was by the use of 
trays, and the work that could be done in this manner was necessarily 
limited as to output, for the reason that it required one employé to every 
million of eggs thus cared for. But in 1881 the introduction of the Chase 
automatic jar entircly revolutionized the methods theretofore employed, and 
made the hatching of very much larger quantities practicable with a minimum 
amount of cost. By this device economy in labor has been gained until now, 
with the employment of two men during the hatching season, 100,000,000 
whitefish eggs can be cared for, while the same number of eggs by the use of 
the old method would have required the attention of at least 150 persons. 

In inquiring into the results of the efforts made to restore the waters of 
the great lakes to a condition where profitable fishing may be done, it must 
be borne in mind that while large numbers of fry have been put into the 
waters every year in good condition, they must necessarily run the risk of 
loss from predacious fishes and other natural enemies, and that the losses 
sustained in this manner must cut a large figure in determining what pro- 
portion will live to reach the spawning age. Increased facilities of capture, 
the duplication of nets, the smallness of the mesh of nets used by which the 
small fish are taken for market before coming to the age of maturity where 
they may reproduce their kind, are all elements which very materially affect — 
the results of a re-stocking of the waters. It may be suggested in this 
connection that the enforcement of wholesome and proper regulations for the 
preservation of the smaller fish which are of little or no value in the market, 
might well occupy the attention of the law-making body, and that the State 
has a right to insist that its efforts to re-populate the waters shall not be 
counteracted by improper and unreasonable modes of capture. 


2.—BROOK-TROUT. 


_ The hatch of brook-trout at the Paris Station in the winter and spring of 
1887, was the largest in the experience of the commission up to that time. 
The first eggs were taken Oct. 4, 1886, and the egg-taking continued until 
January 15, 1887. The larger proportion were taken as usual during the 
month of November. 
_ The first eggs of season 1886-87, hatched on the 6th day of December, 1886. 
Only a very few, and those of the eggs first taken in the early days of Octo- 
ber, however, hatched so early as December; the overseer’s report of 
January 15, 1887, shows that up to that time only 80,000 were out of the 
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egg. The hatching continued until April 15,1887. This is probably the 
longest period of incubation that has been experienced at Paris Station, being 
- 23 days longer than required in the following year, when about one-third 
more eggs were handled. The first trout were shipped out for planting on 
February 21, 1887, and the last shipment was made May 24. The total 
number of brook-trout eggs taken this season was 1,310,500. The number 
of females stripped was 3,460, giving an average for each female of 378.6. 
At that time there were about 7,600 trout in the stock pounds, 4,140 males — 
and 3,460 females, over two years old. This average yield of eggs is quite 
low, and is readily accounted for bythe great number of young fish in the 
ponds. ‘The total number planted was 1,090,000. 

The loss of eggs during the incubation of this year was about ten per cent., 
and the loss on young fish while being carried till the unbilical sac was 
absorbed was about seven per cent., or total loss from the eggs and young fry | 
about 17 percent. This is a very good average, particularly when account 
is taken of the crowded condition of the troughs and trays. In hatching and 
rearing young trout for planting, the greatest difficulty is in the handiing of 
the recently hatched fry. The umbilical sac of the brook-trout—that pro- 
vision of nature for the sustenance of the fish during its period of helplessness 
—is large and heavy in proportion to the size of the body, so that for the first 
weeks the fish is scarcely able to keep himself afloat in the water, and spends 
the greater part of its time resting on the gravel, or wire screen bottom of 
the tray. The hatching fish consequently require much more room than the 
eggs. The capacity of a hatchery is predicated upon the number of young fish 
that can be safely carried to the planting age—30 to 50 days—not by the 
number of eggs that can be carried through the period of incubation. By 
March, 1887, the old hatchery at Paris was crowded beyond the point of 
convenience or safety. Fortunately there was no bad weather or other 
accident to prevent rapid shipment of fish, and the ratio of loss was less than 
in former years, owing largely to the experience and watchfulness of the 
overseer and his assistants. ‘The average temperature of the water from 
October 4 to March 5 was 37°. They were distributed to the following 
named counties: Allegan, Alcona, Antrim, Arenac, Barry, Berrien, 
. Branch, Calhoun, Cass, Charlevoix, Cheboygan, Olare, Eaton, Emmet, 
Genesee, Gladwin, Grand Traverse, Ingham, Ionia, Isabella, Kalamazoo, 
Kalkaska, Kent, Lake, Lapeer, Lenawee, Livingston, Manistee, Oakland, 
Oceana, Osceola, Ottawa, Roscommon, Saginaw, St. Clair, Shiawassee, Van 
Buren, Washtenaw, Wayne. Inallforty-four counties. The number of streams 
planted being about one hundred and seventy. In streams of large size, 
say of five to seven miles and upwards in length, experience has shown that 
the best results are obtained by making plants on two or three successive 
years. With an abundant supply of fish there is no reason why this should 
not be done. Ina river like the Boardman or Jordan frequent plants should 
be made, as those streams are capable of supporting a very large number of 
trout, and even if the food supply of the fish should be temporarily overtaxed, 
there is an opportunity for the fish to range into the lakes below, as they are 
known to do, where plenty of food will be found, and a large growth 
attained. 

In the fall and early winter of 1887, the first trout eggs were taken on the 
30th day of September, and the yield continued until the llth day of Jan- 
uary, 1888. The highest number taken on any one day was 123,000, on 
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November 2. The first fish hatched on the 12th day of December, and by 
the 28th day of March all were out. The total number of eggs laid down 
that season was 1,952,000. The total number of fish planted was 1,639,000, 
showing a loss of only 16 % which marks it at the most successful hatch 
ever made by the commission. This was attributed to the fact that it was 
the first season of the new hatchery (a full account of which is given below 
under the appropriate head) and the young fish were afforded ample room. 
The loss in young fish after the hatching, and while they were being carried 
until they were old enough for planting, which is far the most critical period 
in the young trout’s life, was remarkably small. 

Planting was begun on the 26th day of February, and finished on the 14th 
day of April. The handling of so large a number of trout impressed most 
strongly upon tne board the immediate necessity of a car properly con- 
structed and equipped for the safe, convenient and economical shipping of 
our trout, as well as other fish. 

The number of brook-trout in the ponds in January, 1888, over two years 
old was 10,000; the number of females stripped was 4,817, showing an aver- 
age yield of 405.231 for each female. The number of males was5,183. The 
increase in average yield of eggs to each female, over the average yield of 
1886 was 26.471. Between May and November, 1887, 3,906 brook-trout of 
various sizes, mainly two and three years old, were caught in the wild ponds 
and creeks on the state property, and were distributed to the stock-ponds. 
This is quite satisfactory evidence that our stock fish will receive quite large 
additions each year from these sources, and that we shall not be entirely 
dependent upon the rearing of young fish for that purpose in the nursery 
races and in the ponds. 

In December we sent 25,000 brook-trout eggs to the Hatching Station of 
the United States Fish Commission at Northville, Wayne county, in exchange 
for the same number of eggs of brook-trout delivered by them on 16th 
February following. This exchange is for the purpose of introducing new 
blood. For that purpose the fish hatched from the eggs then exchanged will 
be kept and reared at Paris for breeding. 

The, young brook-trout of this season, the spring of 1888, were distributed 
to the following named counties: Allegan, Alpena, Antrim, Branch, Barry, 
Calhoun, Clare, Cheboygan, Cass, Clinton, Charlevoix, Crawford, Eaton, 
Emmet, Genesee, Grand Traverse, Hillsdale, Ionia, Ingham, Iosco, Isabella, 
Jackson, Kent, Kalamazoo, Kalkaska, Livingston, Lenawee, Lake, Lapeer, 
Mecosta, Montcalm, Macomb, Mason, Manistee, Muskegon, Marquette, 
Newaygo, Ottawa, Osceola, Oakland, Ogemaw, Saginaw, Van Buren, Wexford, 
Washtenaw. In all 46 counties. ‘lhe number of streams in which plants 
were reported this year was 244. The number of persons supplied with trout 
on regular application was 162. The Jordan, the Cedar, the Boyne, the 
Boardman rivers and Carp lake, andtwo brooks in Mecosta county were 
planted by direction of the Board. 

The number of streams planted was 106, in 1886, on 77 applications; 
in 1887, 163 streams were planted on 118 applications. The increasing 
number of applications from so many citizens is some indication of the 
appreciation on the part of the people of the state of the work of fish-culture. 
In considering the number of applications one must not fall into the error of 
supposing that each application represents only the applicant, for in nearly 
every case he represents a community. Often the applications are filed by a 
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number of citizens joining together for the purpose of securing something of 
common interest to many; frequently applications are made by clubs. 

As this report goes to the printers’ hands reports from the Paris Station 
shows that over 2,500,000 brook-trout eggs have been taken from the stock- 
fish, and a reasonable estimate promises to make the total this season of 1888 
reach 2,850,000. This more than makes good the anticipation of the past two 
years. 


3.—LAKE, OR SALMON, TROUT. 


As announced in our last report, operations with the salmon trout had 


been temporarily suspended, partly because other work seemed more urgent, — 


and until the completion of new hatchery at Paris, there was not enough 
available room in the troughs for handling any; but mainly in order that 
through the examinations of inland lakes we might learn as definitely as possi- 
ble what had been the results of planting them in 1884 and 1885 in some small 
interior lakes. And, also, because the examination of inland lakes had not 
proceeded far enough to enable the board to decide what number of salmon 
trout could be used advantageously. We have now facilities for doing all in 
this line that may be proved to be desirable. The examination thus far has 
shown a number of lakes in the southern part of the state which are 
undoubtedly well adapted to rearing the lake trout, both because of their 
depth and the temperature of the water, and the existence in them of herring, 
which in the great lakes constitute a large share of their food. 


4.—WALL-EYED PIKE. 


Among commercial fishes the wall-eyed pike, by reason of its edible 
qualities, ranks among the first. It enters largely into the food consumption 
of the people, and forms quite a percentage of the value of the marketable 
fish of the state. It isa spring spawner, and like all spring spawners, the 
period required for the hatching of the fry after the egg-taking or fertiliz- 
ing process requires a much shorter time than is needed for the fall 
spawners. ‘The average time required for the hatching of the fry after 
fertilization with wall-eyed pike is from 17 to 23 or 24 days, while with the 
fall spawners, like the whitefish, this time extends over a period from 100 to 
130 days. 

The wall-eyed pike begins to run in our rivers in May and June, varying 
somewhat with locality, and are most largely taken in the St. Clair and 
Saginaw rivers and bay. The larger portion of the eggs taken by the com- 
mission have been obtained from one or the other of these localities. 

Much greater difficulty is experienced with the handling of wall-eyed pike 
eggs because of their being extremely viscid and having a tendency to cake 
or mass together, which can only be overcome by manipulation of the 
operator or spawn gatherer, Because of this tendency the percentage of © 
impregnation is much lower than is experienced with the whitefish and 
brook-trout, so that in handling a given number of eggs the net result of 
impregnation is very largely in favor of the last two mentioned varieties. 
Another and serious difficulty with the hatching of the wall-eyed pike is 
encountered immediately after the fry is hatched, and while it seems almost 
incredible, it is a fact that they prey upon each other, and at almost any 
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time during this period of the operations it can be observed with the naked 
eye that each individual is trying to swallow his fellow and large numbers 
are lost in this way. This can only be overcome by making the plants at the 
earliest possible time consistent with safety after they are hatched. 

While the work of hatching the wall-eyed pike has not been conducted for 
a sufficient length of time to warrant much return of evidence of the success 
of stocking the waters, yet we have been furnished with quite a number of 
evidences of success in this direction, and we look for their successful intro- 
duction into the inland lakes of the state, where they will constitute a large 
item of food. The board is receiving many applications for this fish, and 
steps are being taken to supply the demand as rapidly as possible. 

The spawning period of the wall-eyed pike following as it does very soon 
after the completion of the plants of whitefish and brook-trout, permits the 
employment of the regular force so far as required in the carrying on of this 
work, and as the period from the season of egg-taking to the time of planting 
is comparatively short, covering only about two months, this work is usually 
completed by the first week in July. 

The eggs of the wall-eyed pike are considerably smaller than those of the 
whitefish. An actual count of these eggs was made in the spring of 1888 
and resulted as follows: 

Number of eggs to the square inch, 2,197. 

Number of eggs to the quart, 152,292. 

Averaye number of eggs to a jar, 304,583. 

The above figures were ascertained by actual count and can be relied on 
for accuracy. 

In the spring of 1887 the egg-taking operations were conducted at Bay 
City, and the eggs were taken to Petoskey and hatched in the Chase jar at 
that station. The total number of eggs taken was 6,000,000 and the total 
number of fish planted was 3,280,000. 

The fry were distributed in the counties of Branch, Haton, Hillsdale, 
Kent, Kalamazoo, Lenawee, Emmet, St. Joseph, Wexford, Washtenaw and 
Osceola. 

In the spring of 1888 the spawn was gathered at Linwood, on Saginaw bay, 
and at Port Huron, on the St. Clair river, and were shipped to the Detroit 
station, where they were hatched and from which point they were distributed. 

The total number of eggs taken was 24,000,000. Of this number there 
were hatched and distributed 11,492,000 in the counties of Branch, Cass, 
Calhoun, Clare, Cheboygan, Genesee, Hillsdale, Ionia, Ingham, Jackson, 
Kalamazoo, Livingston, Lenawee, Macomb, Montcalm, Oakland and St. 
Joseph. 

It will be observed that the percentage of loss was very high, although we 
believe that the percentage hatched is as high as that reached by any other 
commission in handling these eggs. The reasons for this loss have been above 
stated and need not be referred to again. 

Very much difficulty is experienced in obtaining the spawn of these fish, as 
they are somewhat erratic in their spawning habits and it is impossible, owing 
to the shortness of the season, to always be upon the ground at the right time. 
It very frequently happens that the fish in Saginaw Bay and river spawn from 
one to three weeks earlier than the fish in the St. Clair river, although the 
latter stream is considerably further to the south. In the spring of 1888 the 
force was first sent to Saginaw Bay, but it was soon learned that the fish at 
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that point had already spawned and the force was ennai rede to the St. 
Clair river and Lake Huron. 


Tabulated statements of the plants of the wall-eyed pike c: can befoundin | 


the appendix. | 

It should be stated here that owing to an accident to the water works at 
Petoskey in May, 1887, whereby the water supplying the house was interfered 
with, the eggs were very badly injured, and undoubtedly the percentage of 
success was considerably diminished for this reason. 


5, —CARP. 


There has been an increasing demand for carp since our last report, but 
nearly all orders have been filled, and this year many more might have been 
furnished on application. 

The time since the carp was introduced in this state has been so limited, 
that but little can be said as to the ultimate result of the cultivation of this 
variety asa food fish, for with the present generous supply of our undoubtedly 
much better native fish, the question of the value of the carp will wait for its 
solution in the future; but the time is coming when the question of a supply 
of food for our better fish, notably the black bass, may find its solution in 
the wonderfully prolific powers of the carp. The quantity of fish that any 
given area of water can supply must to a great degree depend upon the 
quality and amount of food that the fish can find therein, and the time may 
come when to supply fish for the food of other fish may become an important 
part of the work of the commissions as is the present of fish in new and 
depleted waters; and in such an event the carp may come to assume a very 
important place in fish culture in America. 


6.—BLACK BASS. 


TIstribution of Bass. 


Many of the inland lakes of the state are naturally well stocked with the 
small-mouthed black bass, which stands without rival asa game and food fish, 
while other lakes well adapted to their habits are either now depleted of this 
variety, or in the original distribution by nature, never chanced to be stocked 
with them. ‘The board has long had in contemplation the stocking of these 
waters with this valuable fish, but for lack of means by which they might be 
transported they have never been able to accomplish such restocking. The 
black bass is so radically different from almost all of the other fresh-water 
fishes in its spawning habit and in its watchful care over its ova and fry, that 
the percentage of loss of eggs cast in the natural way and of the fry when 
hatched is very much smaller than with most of the fish of our northern 
waters. It isa well established fact that the parent fish hover about the 
spawning bed constantly, from the time the eggs are cast, until the fry has 
been hatched and are in measure able to take care of themselves. This will 
largely account for the presence of this fish in nearly all our fresh-water lakes 
and streams, and for its wide distribution over the greater part of the United 
States. 

For the reasons above stated these fish have never been artificially propagated, 
other than for the purpose of experiment, and it has been found that better 
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results can be reached by making the distribution of young fish, either year- 
lings or two year old, from one water to another. This work will be carried 
on during the late summer and fall of every year, the new car now at the 
command of the board enabling us to reach every part of the state where it 
is desirable and advantageous to make distributions of this fish. Owing to 
the lateness of the season, when the new car was received the distributions 
have been necessarily small this year, but the little experience we have had 
has demonstrated beyond doubt that the fish can be held in cans and the 
temperature of the car so reduced that without a change of water bass may be 
carried from any point in Michigan to San Francisco or any other remote 
part of the union, if necessary. Below will appear in detail the work done 
for the fall of 1888, in the distribution of black bass. 

On the 12th of September Mr. A. W. Marks, the overseer of the Detroit 
station, with six assistants, left Paris with the car for Edwardsburg, in Cass 
county, to commence the taking and distribution of the small mouthed black 
bass. They arrived at Edwardsburg, near Hagle lake, at 3 A. M., side-tracked 
the car and established a camp at that point and proceeded to take the fish 
needed for distribution. ‘The fishing was done with a small mosquito-bar 
seine, the men wading into the lake and drawing the seine near shore. After 
the seine was drawn, the fish were removed and placed in crates. The fish 
varied from two to three or four inches in length. Crates had before been 
prepared to receive the fish, being made of dry-goods boxes with a lid upon 
the top, which could be opened and closed at pleasure, and having a fine 
wire screen at each end, allowing free circulation of the water in the box and 
preventing the fish from escaping. The fish were held in these crates until 
a sufficient number had been procured for shipment, when they were removed 
from the crates and placed in the shipping cans in the lockers of the car, 
ready to be taken to point of destination. 

The car left Edwardsburg with first shipment of 650 small-mouthed black 
bass on September 18, and they were distributed as follows: 


September 18— 


eer COunny. OassONOlis,, SLONO WAKO... 0. 205 542 ya~~ Soe eee a eek V5 

Pemcouney. MaArcaliise bh ish) LAK) co) 04 .j< ela ino od ee eee as le Oo 50 

I<alamazoo county, Scotts, Scott's mill pond-.-... 222-22 50 

Calhoun county, Battle Creek, Goguac Lake__--------/....--.-------- 200 
September 19— 

Papeete mie y belle vnontO LD. Alt. 4s eee Saw ee oe 4 hain ole 50 

Jackson county, Jackson, to Geo. EH. Beebe---------------- OR aan ep a 75 
September 20— 

Tilbasiceounty, sawoeese. Uake 20 te ee Sod 100 

Jackson county, Brooklyn, Clark’s Lake--__.---..---.--- .--» --54.---. 50 


The car then returned to Edwardsburg, September 21, at 11 A.M. In the 
afternoon of the 22d it was found that the wind was killing the fish in the 
crates in the lake, and the camp was broken and everything was removed to 
the car. Another reason for removal was the lateness of the season, the young 
fish having moved into the deeper water, where it was impossible to take them 
with the net. The “ Attikumaig” left Edwardsburg September 24, at 1: 30 
P. M., for Petoskey, via. Detroit, with the remainder of the catch of black 
bass taken after the first plant, 900. The car was sent to Detroit, as it was 
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desired to store the boats, camp equipage, etc., at the Detroit station for the 
coming year. The plants made upon this trip were as follows: 


September 24— 


St. Joseph county, ‘Colon 2 20.02) 
September 25— hee 

Branch county, Coldwater, Coldwater Lake___..-...-...--------.---- 100 

Branch‘ county, Quincy 2.222. o eo. so ee ss 50 
September 26— 

Oakland county, Birmingham, to Chas. D. Place....----.----------=- 25 

Oakland, county,. Lakeview Lakes... 0.00. a 100 

Genesee county, Penton. 28 iene ack cee i, 7 oo ee 50 

Kent county, Sand: Lake. cc yore a oa ee 26 
September 27— 

Charlevoix.county, Clarion, Bear Lake...) .- 24-2. ...... 1. 

Emmet county, Levering, Douglass bake..2..-.-0....-1. 22. 20 ee 150 


These fish were taken from the lake at Edwardsburg at 8 o’clock A. M. 
September 23, were taken to the car in cans, each can containing about 150 
fish. After being received at the car the fish were divided, about 25 fish 
being put into each can. The time occupied in making these arrangements 
was up to noon of that day. At this time the temperature of the water in 
the cans was 60 degrees, and the temperature of the air was 80 degrees. 
After being divided in the cans, the cans were placed in the lockers of the 
car and broken ice was packed around the cans, this work being finished at 
12:30 P. M. At3 P. M. the temperature of the water had fallen 12 degrees 
and was gradually lowered until it reached 40 degrees, which was the lowest 
point indicated by the thermometer at any time during the trip. a 

The smaller fish were carried successfully and without loss. An experi- 
ment was made with larger bass, which was not so successful. Thirty- 
four bass weighing from a quarter of a pound to half a pound each, were 
placed in the car, but they commenced dying on the night of the 24th, and 
when the car reached Detroit on the morning of the 26th they were all dead. 
This failure to carry the larger fish is attributabie to the fact that for lack ~ 
of room they were much crowded in the cans. There is no question that 
with one or two fish placed in each can the larger fish can be transported 
with equal success. 

The fish were carried without change of water, some of them being in the 
cans four days, being taken from the lake on the 23d, and not planted until 
the 27th. All the young fish were in good condition on leaving the car. 

The examination of waters, which has been conducted by the commission 
for the last three years, shows out of 154 lakes examined, about 20 contained 
small-mouthed back bass and about 130 contained none at all, the most of 
which are well adapted to the habits of these fish. We are of the opinion 
that the distribution of the small-mou'hed black bass in the waters of the 
different parts of the state will meet with general approval of the people 
and will greatly popularize the work of the commission. 


7.—GRAYLING. 


A reference to the last biennial report will show that measures were taken 
by the board in 1886-7 to successfully hatch and artificially propagate the 


EIGHTH REPORT—STATE FISHERIES. 27 


grayling. All former experiments in this direction had resulted in failure, 
which was largely owing to the fact that the grayling will not stand 
domestication. 

In order to overcome this difficulty nearly 400 feet of stream on the Buck- 
horn creek on the state property at Paris was set apart for an experimental 
pond. This part of the stream was left almost in a state of nature, nothing 
being done beyond what was demanded to confine the fish within these limits. 
We believed under these circumstances, the conditions being so favorable and 
the fish being relieved largely from restraint, that at the proper season they 
would show a disposition to spawn, when they could be removed and the ova 
taken. 

In August, 1887, an expedition was organized to the west branch of the 
Manistee river, where a camp was established and a sufficient force went up 
the river to secure the stock needed for the pond. About 300 grayling were 
taken and from this number there were selected and sent to Paris eighty-five 
grayling in good condition. As the spawning season approached they were 
closely watched, but gave no indication of spawning whatever. The result 
has been that this experiment has resulted in another chapter of failure in 
the propagation of the grayling. 

Upon consultation it was deemed advisable by the board to make one more 
experiment under the same general plan. Accordingly, on the 10th of 
August, 1888, another force was sent to the same place upon the west branch 
of the Manistee river. The weather was very unfavorable owing to heavy 
rains, and but about one-half of the number of grayling were taken in a nine 
days’ stay, of the number taken the year before. From the number taken 
there were successfully transported to Paris, 66 adult grayling, which arrived 
there in a healthy condition. 

With these fish and those already in the pond, we shall conduct the experi- 
ment for another year, we trust with better results, although the encour age- 
ment is not great. 


8.—LOCH LEVEN TROUT—THE TROUT OF THE SCOTCH LAKES, 


By the courtesy of the United States Commissioner of Fish and Fisheries, 
we received on December 21, 1887, a consignment of 15,000 eggs of the 
Lock Leven trout, from the Cold Spring hatchery, Long Island. They were 
part of a batch imported by the United States Fish Commission. February 
16 the young fish began to hatch out. During incubation 5,165 eggs were 
picked off, a loss of about 34 per cent. ‘The survivors, about 9,000, were 
planted on the 24th day of May in Torch Lake. 

The Loch. Leven trout in its native waters is not only excellent food, but 
a first-rate game fish, and if it proves practicable to establish this variety in 
some of our colder interior lakes, will prove a great addition to our list of 
food fishes. 


9.—LAND LOCKED, OR SCHOODIC, SALMON. 


The efforts of the commission to prosecute the experiment of acclimatizing 
the fresh water salmon in Michigan waters has continued during the time 
covered by this report, as earnestly as opportunities would permit. As 
explained in former reports, the eggs of the land locked salmon have been 
given to us by the United States Commissioner of Fish and Fisheries from 
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the proceeds of a joint operation of that commission and some of the New 
England States, conducted at Grand Lake Stream, in the State of Maine. 
The proportion of the product of eggs from that station is not very large, 
and Michigan has been treated very generously by the United States Com- 

mission in making the distribution of its share of them. 

There was received at the Paris station a shipment of schoodic salmon 
eggs on the 14th day of March, 1887, numbering 25,000. While the number 
seems small for our purpose, we were nevertheless thankful to receive them. 
The date at which they were received was somewhat later than usual, and 
on opening the package some of the eggs were found to have-hatched. 
There were 247 dead eggs picked off on the arrival of the box. It may be 
remembered by former readers of the reports that the schoodic salmon eggs 
received from Grand Lake Stream are taken in October, or November, carried 
in troughs until the latter part of February, or first of March, and then, after 
the percentage of bad eggs has worked off and the eggs are nearly ready to 
hatch out, they are packed in a skillful manner and shipped to their various 
destinations. By April 13 the salmon eggs were all hatched. The umbilical 
sac was gone from the young salmon on May 14, and on the 19th they were 
planted. The total loss on this lot of eggs was 1,364, 247 being found dead 
on opening the package and 1,364 only were lost in the final process of incu- 
_ bation and in carrying the young fish until ready for being planted, the loss 
being a little over 6} per cent. The temperature of the water used in 
hatching was 40° Fah. The young salmon were principally planted in 
Torch Lake and its tributaries. Torch Lake was selected for the experiment 
on account of its depth, temperature, the purity of its water, and the 
existence there of other fish of similar feeding habits, which indicated the 
presence of proper food for the young and for the growing salmon. Torch 
Lake is about 18 miles long and from one-half mile to one mile wide, almost 
entirely fed by springs and has very bright, clear water. The ultimate pur- 
pose in introducing the schoodic salmon is to make the attempt to establish 
them in the Ste. Mary’s river, the Straits of Mackinaw and the northern 
waters of Lakes Huron and Michigan and Lake Superior, as well as to stock 
some of the larger and deeper interior lakes, like Torch, Bear and Higgins. 
But in order to obtain the young fish in anything like adequate numbers for 
the former purpose we must first rear thei in sufticient quantities to procure 
the eggs, as we cannot get enough of them from the Maine lakes to make 
any impression on those large waters. 

There are a few schoodic salmon in the ponds at heel A very few eggs 
were taken from them in the fall of 1887, but they failed of proper impreg- 
nation. ‘The ova seemed to be in an unhealthy condition when taken from 
the fish. 

On March 10, by the courtesy of the United States Fish Commission, we 
received from them a still larger consignment of schoodic salmon eggs, 
numbering 75,000. They were as usual in excellent condition. On opening 
the cases only 60 dead eggs were found; during incubation 643 were lost; 
and in rearing the hatched fish until they were planted 933 were lost, mak- . 
ing a total loss in of only 1,636, or a percentage of less than at. The tem- 
perature of the water when the eggs were placed in the trays in March was 
at 34 degrees and rose gradually, with the fluctuations usual at Paris station, © 
to 40 degrees. The young salmon fry were planted May 24 in excellent 
condition, 73,424 in number, mainly in Torch Lake, where they have been 
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deposited for the past five years. In planting this year some of the fish were 
placed in the lake itself, some in small spring brooks flowing into the lake. 
It is hoped that the examinations to be made at Torch Lake will determine 
something definite as to the success of the planting of salmon in that water. 
The temperature of the moss in which they were packed was found on open- 
ing to be 50 degrees. The young salmon began to hatch on April 2, and 
were all out by April 15. 


10.—CALIFORNIA, OR MOUNTAIN TROUT.—( Salvelnius Lrideus.) 


In the last report (p. 37) it was stated that the adult California trout were 
deposited in the Muskegon river, owing to a threatened loss of them by an 
insidious disease which did not yield to such treatment as could be given 
them. This was in August, 1886. In the following spring, May 14, nine or 
ten of these fish came from the Muskegon into Cheney creek and spawned 
naturally. Reports have been heard of quite a number of them that had 
been caught with hook and line in the river, and several of them have been 
_ caught near the station and placed in the pond with the largest sized brook 
trout. On March 22, 1887, we received from the United States Commission 
station at Northville 25,000 eggs of this trout. They were hatched by April 
20. On May 10 they were feeding, and May 17 they were planted, numbering 
20,060, in tributaries of the Muskegon river, near Paris. 


11.—GERMAN OR EUROPEAN TROUT—THE SAIBLING—(Salvelinus alpinus). 


The U. 8S. Commission sent us from its Northville Station in March, 1887, 
25,000 eggs of the German trout. The eggs came in good condition and 
were hatched by April 13. April 20 the young fish were taken from the 
trays and placed in troughs on fine screened gravel. By May 10 they were 
feeding, and made rapid growth. ‘They were placed in the nursery races, 
and are kept for a pond of stock fish. Another gift of German trout was 
made by the U. 8. Fish Commission December, 1887, when the U. S. fish car 
brought the Loch Leven trout eggs, consisting of 500 yearling fish and 
5,000 eggs, March 12, the eggs were all hatched out, 1,023 haying been 
picked off dead, making a loss of 20%. 

The German trout or saibling is closely allied to our brook-trout belonging 
to the same genus, Salvelinus. Dr. David Starr Jordan in his article on 
“The Salmon Family’’ in his admirable book entitled ‘‘Science Sketches,’’ 
says: ‘‘The genus Salvelinus comprises the finest of the Salmonide, from the 
point of view of the angler or the artist. In England the species are known as 
char, in contradistinction to the black species of Salmo, which are called 
trout. The former name has unfortunately been lost in America, where the 
name ‘‘trout” is given indiscriminately to both groups, and still worse, to 
numerous other fishes wholly unlike the Salmonide in all respects. It is. 
sometimes said that the American brook-trout is no trout, nothing but achar, 
almost as though char were a word of reproach. Nothing higher, however, 
can be said of a salmonoid than that isis a char. The technical character of 
the genus Salvelinus lies in the form of its vomer. This is deeper than in 
Salmo; and when the flesh is removed the bone is found to be somewhat boat- 
shaped above, and with the shaft depressed and out of the line of the chevion. 
Only the cheyion is lined with teeth, and the shaft is covered by skin. 
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“In color all the chars differ from the salmon or trout. The body in all. 
is covered with round spots which are paler than the ground color, and 
crimson or gray. The lower fins are usually edged with bright colors. The 
sexual differences are not great. The scales in general are smaller than in 
other Salmonide and they are imbedded in the skin to such a degree as to 
escape the notice of casual observers and even most anglers. : 

‘The chars inhabit, in general, only the clearest and coldest of mountain 
streams and lakes. They are not migratory, or only to a limited extent. In 
the Northern regions they descend to the sea, where they grow much more 
rapidly, and assume a nearly uniform silvery gray color. The different 
species are found in all suitable waters throughout the northern parts of both 
continents, except in the Rocky Mountains and Great Basin, where only the 
black-spotted trout occur. 

‘*The only really well authenticated species of char in Huropean waters is 
the Red Char, Saibling or Ombre Chevalier (Salvelinus alpinus). This 
species is found in cold, clear streams in Switzerland, Germany and through- 
out Scandinavia and the British Islands. Compared with the American 
char, or brook-trout, it is a slenderer fish, with smaller mouth, longer fins, 
and smaller red spots, which are confined to the sides of the body. It is a 
gregarious and deep swimming fish, shy of taking the bait and feeding 
largely at night time. It appears to require very pure and mostly deep 
water for its residence. It is less tenacious of life than the trout. It 
reaches a weight of from one to five pounds, probably rarely exceeding the 
latter in size.’’ 


IV.—THE HATCHING STATIONS. 
THEIR EQUIPMENT AND NEEDS. 


1.—The Detroit Station. 


The entire work of spawn gathering of whitefish of the Commission has 
been carried on for the last five years upon the Detroit river. It has been 
found by experience that this work can be more economically conducted on the 
Detroit river than elsewhere in the State. ‘This is so because of the nearness © 
of the fisheries to the Detroit station, and from the fact that the waters of 
the river are more sheltered than those of the open lakes, and the fish can 
be crated and kept until fit for handling in sheltered places, while it would 
be impracticable and impossible to oD on these operations at other and 
more exposed localities. 

Because of these reasons we have Heenied it best to’ discontinue the use of 
the Petoskey station for the present and confine the entire work of whitefish 
hatching to the Detroit station. From this point distributions can be made 
of the fry to as good, if not better, advantage than from any other point in 
the state. By this arrangement too the force formerly necessary to conduct 
the Petoskey station can be dispensed with, while the efficiency of the work 
will, we believe, be much increased. Such necessary changes have been made at 
the Detroit station as to accommodate the jars formerly carried at the Petos- 
key station, and for the present, the work heretofore conducted at Petoskey 
will now be done in Detroit. 

The seventh biennial report closed with December, 1886, and a resumé of — 
the work from that date down to Dec. 1, 1888, will now be given. 
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The whitefish spawn taken by the commission in the fall of 1886 to fill 
the Detroit and Petoskey stations, was all taken on the Detroit river from fish 
taken on the fishing grounds at Fort Wayne, Grassy Island and Bois Blanc 
Island. The total number of fish taken upon these grounds and handled was 
6,494. The season was a poor one, severe storms interfering with the work, 
and at the Bois Blanc fishery, on account of the severe storms on the 18th of 
November, the fish in the crates at that point were lost, there yet remaining 
in the crates 358 unstripped females. Of the eggs taken from these fish, 
31,000,053 were taken to the Petoskey station, and 47,424,000 to the Detroit 
house. 

In order that a definite idea might be formed of the quantity of eggs being 
handled from year to year, it was determined by the Board to definitely de- 
termine, by actual count, the number of eggs in a given measure upon which 
estimates could be safely based. A pint of whitefish eggs were counted out 
and the number ascertained, and the jars in the houses being filled by meas- 
ure a very close determination was thus made of the entire number taken. 
Upon this count it was found that a pint of whitefish eggs contained 18,300 
eggs, and from this count the total number put in both houses was found to 
be 78,477,000. Ofthis number there was hatched and distributed from both 
stations 72,974,000. The details of the plants made are shown on the table of 
whitefish plants annexed to this report. Thegeneral result of the fishing 
upon the Detroit river during this year was very poor and unfavorable. 


For the egg taking season of 1887-8 arrangements were made for the taking 
of spawn at Fort Wayne and Grassy Island fisheries upon the Detroit river. 
It was apprehended by the commission soon after the season’s operations be- 
gan that the fishing would be light, and that other arrangements must be 
made to fill the houses by securing additional fish. An arrangement was 
therefore made, after the fishing season had opened, with D. W. G&S. H. 
Davis, for the handling of the fish taken by them at the Belle Isle fishery near 
Detroit. The season proved to be a very unfavorable one for holding the 
fish in the crates, which resulted in a considerable loss, and owing to the late- 
ness with which the arrangement was made with the Davises for handling 
their fish, the season’s operations resulted in a very much enhanced cost to 
the board in securing the necessary spawn for the season. 

After the fishing season had commenced, it was found that the catch of fish 
was larger than had been anticipated, and much larger than it had been for 
several years. ‘There was also a noticeable increase in the number of small 
fish taken. It was also observable that a Jarge number of the females were 
spawning this season for the first time. Asaresult of the fall fishing the 
fishermen who had had twenty years’ experience upon the river were uni- 
formly of the opinion that the increase in the number of fish taken was the 
result of the plants made by the commission in former years. 

The total number of eggs taken this year was 94,996,394. Of this number 
there were taken to the Detroit station 48,315,000 and to the Petoskey station 
34,352,000. 

In addition to these amounts there were taken and donated by this board to 
the United States Commission 12,329,394. This allotment was made to the 
United States Commission because of their inability to secure facilities dur- 
ing the season of egg taking to enable them to fill their houses. In return 
for this courtesy the United States Commission subsequently gave to the 
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Michigan Commission a large number of eggs of the land-locked salmon and 
of the German brown trout, as shown in another part of this report. 

From the eggs sent to the Detroit and Petoskey stations there were hatched 
and distributed the following amount: From the Petoskey station 29,968,000 
and from the Detroit station 43,000,000. The details of the distribution of 
these young fish shown by the tables in the appendix, together with the 
temperatures of the water at the different stations throughout the hatching 
season. 

During this year about 12,000,000 eggs of the wall-eyed pike were hatched 
at the Detroit station and they were distributed at various points in the State, 
as shown by the table of wall-eyed pike plants in the appendix to this report. 

During the summer of 1888 the Detroit station, buildings and fences have 
been repainted and a suitable sign has been placed upon the building, and 
some other minor repairs have been made. 

Late in the spring of 1888 and nearly at the time when the whitefish eggs 
would begin to hatch an accident occurred to the water supply of the Detroit 
house which threatened serious results: anchor ice formed at the inlet pipes of 
the Detroit water works, shutting off the supply of water at the house and 
all over the city. For two hours and 53 minutes the constant supply of water 
which is necessary for the work was shut off from the Detroit station, and as 
a result fifty-three jars of eggs were prematurely hatched. But agit was near 
the hatching season, and as at the end of this time afresh supply or water was 
obtained, there was comparatively little loss. Such of the fry as were hatched 
at this time proved to be strong and vigorous and the loss was very insignifi- 
cant. This accident, however, came near resulting seriously, for if the water 
had remained shut off for an hour longer in all probability the entire number 
of eggs then in the house would have been lost. Credit is due to the force at 
the Detroit station for the prompt and intelligent measures taken by them in 
this emergency and to the citizens living in the neighborhood for their efficient | 
help in keeping the water in motion as far as it could be done by bucket 
brigade which undoubtedly saved the entire hatch from total loss. 

The board has directed that a force pump or engine be procured for use 
should another emergency of this kind arise. Relief can then be had by forc- 
ing the water from the tanks through the jars. This may not be necessary, 
however, as the Detroit Water Board has taken steps to prevent a recurrence 
of this trouble. : 

As intimated above the Detroit hatchery has now added to its former capac- 
ity the jars heretofore carried at the Petoskey station which will give to the 
Detroit station a present capacity of 525 jars. This will furnish the Detroit 
station a capacity for hatching between eighty and ninety millions of white- 
fish the coming season. 

The efficiency of the artificial propagation of whitefish has been so completely 
demonstrated by the reports from Lake .Hrie and other points, as shown in 
another part of this report, that it is urgently requested that the legislature 
shall at the coming session allow a sufficient amount in the estimates of this 
board for the coming two years to allow the present capacity of the house at 
Detroit to be doubled. 


2.—FParis Station. 


On February 8 and 9, 1887, the Yishery Committee of the House of 
Representatives visited the Paris station. It seems a little unfortunate that 
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the Legislative Committee can not see this station when itis in its summer 
dress: it looks so much better when the grass and trees are green and the 
well kept flower beds are in bloom.’ The committee, however, saw the old 
hatchery full almost to overflowing with brook trout eggs and young fry, 
and appreciated at once the necessity of a new and larger hatchery. Atthe 
time of their visit nearly every available inch of room in the troughs was 
filled; there were about 900,000 young trout then in the house. Lvery year 
some improvements have been added about the premises, and every effort is 
made by the superintendent, the overseer and the assistants to make and keep 
the ponds and premises as attractive as possible for visitors, of whom there are 
hundreds during the summer. The citizens in that locality, for many miles 
around, seem to appreciate the attention they receive, and take pride in 
bringing their visitors to the station to see the ponds of trout. 

In June of this year an effective sign was laid on the sloping lawn south of 
the house, plainly visible from the highway and railway, reading ‘‘ State 
Fish Ponds.’? The letters are made of cobble stones of medium size painted 
white, the letters being about six feet long. 

The improvements between the railroad and the river were completed in 
the summer. The ground there along the old bed of the brook is laid out 
with three good sized wild ponds, four ponds with rip-rapped stone walls, 
and three plank spawning ponds with spawning races, like those above. The 
additional water supply, brought through the crock drain, gives a good sup- 
ply of the finest water, and makes it possible to carry safely the large stock 
of trout now in the ponds. All the damage done by the freshet of September, 
1886, has been fully repaired, and the station isin better order now than 
before. ‘The large waste ditch around the upper ponds has proved of ample 
size to take care of as large a flow of water as can come down Cheney creek. 
This waste way has been paved with stone from the back of the old hatchery . 
to its entrance into the large wild pond; and the walls of it laid up in stone. 
The waste from the new ponds east of the railway, is made by a crock under- 
ground and empties into the second wild pondfrom the river. On the Buck- 
horn creek a levee has been constructed from the dam at the head of the gray- 
ling wild pond around to the high bank on the west side of the pond, to protect 
it from freshets. - The west ditch around the grayling ponal has been enlarged 
and the dam across the main creek widened. The action of the water when 
high has dug a fine large pool just below this dam. This waste way is 20 
feet wide on the bottom. 

A public drinking fountain has been placed on the edge of the highway in 
front of the old hatchery. Here considerable grading has been done on the 
road on both sides of the creek, raising the road-level about two feet, and a 
new bridge constructed across the creek, and an extension of the neat rail 
fence carried across the bridge, on each side, to completely guard the bridge, 
which is now 28 feet wide. 

The ice and feed honse as been enlarged by lengthening it six feet, and 
placing a good chimney and fireplace init. A large amount of cleaning up 
has been done on the premises which has materially improved the appearance 
of the property. 

The most important improvement made at Paris station is the new hatching 
house. It is a model in general appearance, in substantial and suitable in- 
terior finish, in convenience of arrangement and in its complete adaptation 
to the requirements of the station. The house is placed south of the large 
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wild pond fronting on the highway. It is 824 feet in length north and south, 

gabled at each end, and 40 feet wide, having a small gable midway on the 

east side facing towards the railway; and a gabled projection on the west side 
fronting the highway, about eight feet wide inside, in which the stairway to 

the loft is carried up. Inthe loft are two good rooms, one at each end, which 
serve as bed-rooms; and the space between the rooms is an unfinished attic 
affording ample room for storage. 

The main hatching room is perfectly lighted from windows on all sides, 
those at each end being high. ‘This room is the full size of the house. It is 
ceiled on the walls and overhead and neatly painted. Itis warmed in winter 
by one large stove, and has alsoa good sized open fireplace where fire is kept _ 
during hatching season. The open fire ventilates the room perfectly, and 
keeps the room dry, making it much more comfortable to work in. -Water 
is introduced into the house from the creek above the ponds through ‘a 12- 
inch pump log, the connection at the house being made through two iron 
pipes coming up on the outside of the house, on both sides of the front en- 
trance, then through the sides, and is discharged into two large tanks. The 
water supply on each side is independent of the other; each having its own 
valve to regulate the flow of water. From the receiving tanks the water is 
taken in to the smaller feed-troughs which are placed just under the windows, 
going around the house to the east side entrance. ‘The hatching troughs are 
supplied from the feed troughs through brass faucets, so that the supply is 
under perfect control. These troughs are one foot wide by fourteen feet 
long, placed in groups of three, with a narrow alley between the groups. The 
water is wasted from the troughs through tin overflows down through the 
floor into open drains paved and cemented. Passing through the several 
drains, which all flow into one outlet, the water comes through an opening 
in the foundation, which is of stone, on the east side of the house, and flows 
into the creek below the large wild pond. All of the arrangements of the 
house are as complete as our experience could suggest, and during the last 
season’s work proved to be most satisfactory in every respect. 

The house is of frame, battened on the outside, set on a stone foundation. 
It is substantially built and it is believed will compare favorably with the 
best of modern hatching-houses. The first drawings were made by the com- 
missioner in charge, after many consultations with the Superintendent; they 
were then placed in the hands of Mr. A. B. Cram, ‘architect, of Detroit, and 
by him elaborated and perfected and complete specifications drawn. The 
plans were examined and fully approved by the Fishery Committee of the 
Legislature. 

As soon as the appropriation bill had passed the Senate, coming from the 
House, bids were invited from builders in that part of the State, that of Mr. 
John G. Mosser, of Cadillac, being accepted a contract was made with him, 
and the statutory bond taken. The contractor was very prompt, and all his — 
work was excellently done. The work was well under way by July 1, and 
the water was turned on for the first time October 4. The ‘interior work 
could not very well be done by contract, so the material was all purchased by 
the commission, and a good local carpenter, Mr. Judkin, of Paris, employed 
by the day, under the Superintendent’s direction, to put ittogether. This 
work was begun in August, in the old hatchery and was ready to put in 
place as soon as the painters could give possession. The total cost of the 
house ready for the season’s operations was $4,123.51 ; 
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The contract part was, for the house, without excavation-----.- $2,951 
fun exXCAvAliOnvamarorading |. oka ky esr Oo A Oe ee 125 
The interior furnishings, pump log eriey and all water 
BLU) 1) Fal Ye rm nh ALAR TNO SE Spec anna Nate gah baa Oi Lae 1,047.51 
$4,123.51 


The house is insured for $2,500, and other property in the house, $650. 
The total expenditure for permanent improvements at the station, for the 
two years was: 


Hor fie wnouse anueiibinegs,, As Above. 2... 2 90 ok $4,123.31 
Borinow ponds. orading and fencing (soo 1 676.29 
For repairs, necessitated by the freshet of 1886...._....-._--- 401.46 

$5,201.26 


The development of the work at Paris requires some further expenditure 
during the coming two years, to bring the station to its utmost capacity. 
By making a connection from the Buckhorn creek to the Cheney creek 
above the stock ponds, five new ponds can be added to the plant, which 
will enable us to carry all the stock fish that the water supply can support. 

The successful transfer of the Little Buckhorn waters to Cheney creek 
two years ago, demonstrates that this use of the water is by far the most 
economical that can be made of it. It concentrates the work of all kinds, 
the cleaning of ponds, feeding and sorting of fish, the protection of the 
fish from depredation of all kinds, and the taking of eggs. Both of the 
Buckhorn creeks play an important part in the rearing of trout in the wild 
state, and that use of them 1s not materially impaired by transferring so much 
of the water as can be used to advantage in supplying additional ponds on 
Cheney creek. This connection will be made by a 12 inch pump log, the 
entire cost of which laid ready for use will be about $280. 

The other improvements required at the station to put the property in as 
good order as all state property should be kept in, are as follows: 


a. An 80 barrel tank, 16 foot platform, connections and piping 


NEST ACT® TLCS add pete ENG pas RAB Re ie DO See St 2 $ 280 
b. Fencing for 80 acres of land and meander of the Cheney creek - -- 300 
c. Clearing land, cut or burned over, and to finish the required 

TOUT og) Cas a ESO em LC NEO fe ts CY A OSC pane Ei Lc ts Ie 100 


d. Five new stock ponds in connection with the present pond sys- 
tem on Cheney creek, stone walls, races and plank spawn- 


RUESUR PIOTACL ee Et a Aare sem Na at TU ee ep meR RNG es < y 500 

e. Additional trays to complete equipment of the new house, new 
PAUSPANOMC UT LON OarG DATS Oye arsonist ek Siento te ear 150 
f. Buckhorn connection, mentioned above-.-... ._..._-.------- 280 
$1,510 


3.—Petoskey Station. 


The importance of the whitefish work as the leading feature of what 
should be the future work of the state was early impressed upon the minds of 
those who were appointed by the Governor to see that the work should be 
carried forward and from that time until now has been the prominent work 
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of the commission. One of the chief obstacles at the outset was the difficulty 
of obtaining ova. At first the only way was to go to some fishing station and 
as the nets were drawn or emptied, the fish were handled, and the ova of 
such as were ripe taken and fertilized and conveyed to the hatching station. 

The spawning season, coming as it does at one of the most inclement seasons 

of the year, made this a difficult and often a dangerous task. When later 
on, through experiments instituted by this commission, it was found to be 
thoroughiy practicable to take the whitefish and hold them in captivity 

until such a time as the female fish should mature and the ova be obtained 

with comparative ease, and without necessitating the death of the fish, the 
whole plan of obtaining an adequate supply of eggs was necessarily changed. 

The purchase and equipment of a car expressly adapted to the work of the 
commission has added another factor to a change in the first thought of the 
commission. At the time of establishing the Petoskey station the ques- 
tion of obtaining ova and that of transportation were the paramount ones 
and it was thought that the work could be better carried on by having sev- 
eral stations situated near to those points where fish were caught in the 
largest quantities, and where the young fish when hatched could be the most 
advantageously planted. Consequently some place on the eastern shore of 
Lake Michigan, where a station could be located, seemed almost imperative. 
After a careful survey of different localities, the one at Petoskey seemed to 
offer the greatest facilities for successful work, the important question of a 
water supply was settled by the citizens of Petoskey generously granting 
to the commission the use of water from their city system, freeofcharge. It 
had been stated to the commission and believe by them, that the water from 
the wellfrom whence the supply was drawn, was the water from the bay that 
found its way into the well by percolation through the comparatively small 
space between the well and the adjacent shore line, and consequently would be 
all that could be desired ; but subsequent experiments proved this to be a mis- 
take, as the water was found to have a temperature so much higher than the 
lake, one or two degrees, constantly, as to hasten the hatching of the eggs, 

so much as to bring them out from four to five weeks in advance of those at 
Detroit, and the planting had to be done in many cases through the ice. 

This was at first thought to be a fatal objection, but subsequent experiments 
seemed to prove that it might be otherwise. Within the last year it became 
apparent that the capacity of the house at Detroit could be so enlarged, ata 
small expense, as to receive all the jars in use at Petoskey and consequently — 
all the expense of the equipping and maintaining of the Petoskey station 
could be saved; for but little extra expense would be incurred by the new 
arrangement. So in October the jars were brought to Detroit, and ‘are now 
in successful operation. ‘The possibility of again opening the Petoskey house 
is as yet an open question, to be more definitely settled by the experiments of 
this season. > 


4,—Glenwood Station. 


A full description of Glenwood station was given in the last biennial report. 
To the station as then described has been added a house constructed in such 
a manner as to furnish conveniences for preparing the young fish for shipment 
as well as to provide astorehouse for the tools, apparatus and cans and winter 
quarters for the fish. The house is a frame building 18x24 feet in size, 
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substantially built upon a basement or cellar the same size as the house, and 
constructed around the main spring, from which it is constantly supplied with 
fresh water. The walls of this basement are laid in cement to keep out all 
enemies of the carp. It is divided into compartments for the different sizes 
of fish, and being supplied with living water from the spring furnishes admir- 
able winter quarters. ‘lhe temperature of the water during the winter is very 
uniform, averaging about 50 degrees. One hundred and sixty breeding carp, 
weighing from two to fifteen pounds, were carried in this spring house during 
the winter of 1887-8 without loss, and five thousand small fish in addition to 
these can be safely cared for during the winter if properly separated,according 
to size, in the compartments. 

A large number of carp were hatched during the last season and many more 
could have been distributed if orders and shipping directions had been received. 
The superintendent experiences much difficulty in getting correct shipping 
directions and many orders have been canceled for want of them. 

There is an impression among the people that it is difficult to get carp for 
their ponds. ‘This is an erroneous idea, and it is the desire of this commission 
to correct it. The fish may be had upon proper application and no difficulty 
will be experienced in getting them if the persons who have made suitable 
application will, upon being notified by the overseer, send to him full directions 
for shipping and assure him that some person will be ready to receive the fish 
when they arrive at their destination; the only expense being the express 
charges on the fish and the return of the can in which they are sent. 

The station is in good condition and well supplied with young fish that will 
be ready for shipment as early in the spring as they are taken from their 
Winter quarters. 

The commission hasa pamphlet containing valuable information in regard 
to the culture of carp which will be gladly sent to all who may apply for it. 


V. EXAMINATION OF INLAND LAKES, 


1. WORK OF 1887, 


This department of the commission’s work has improved in quality and 
facility as experience has gradually pointed to improved methods. The 
knowledge gained in the work of earlier years has made the work much 
more expeditious and exact. It has been found that certain conditions or 
characteristics are constant. So that by ascertaining essential characteristics 
of a given lake, say in the same water-shed with other lakes already exam- 
ined, we can predict with practical certainty i:s present inhabitants, and the 
kinds of fish for which it is suited by the food supply. The most important 
factors are deptn, temperature and food, with general quality of water 
and bottom. ‘These are readily ascertained, and within reasonable limits 
enable us to judge of the capacity of the given water. Size is also a consider- 
tion, but is a question rather of degree than of kind. For instance, an exam- 
ining crew go quite into a county in the second or third tier of the state, 
counting from the southern boundary, in the four northeastern town- 
ships the general characteristics of the country are the same. There are, 
say, seven lakes of fair size from three-quarters of a mile to three miles in 
length, varying in width from one-half to one and one-half miles. Two of 
these lakes are examined carefully, gill-nets set three nights, soundings 
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made, temperature of water taken at surface and bottom each morning 
and evening, the bottom dredged, the stomachs of all fish examined and 
contents observed, search made for the quantities of food similar to 
that found in the captured fish, the condition of the fish carefully ob- 
served, the similarity of the lakes and their fauna noted. All then that is 
necessary to learn about the other five lakes is the substantial correspondence 
in the essential particulars above mentioned, and we know what is to be 
found in the other five, and whether any but the native kinds of fish can be 
grown in them to advantage. If in taking the depth and temperature of the 
five lakes any one of them exhibits a marked contrast to the first two in any 
essential particular, that lake must be further examined. If there is sub- 
stantial agreement in the conditions named, all that need be learned about 
the five lakes, with the depth and temperature ascertained, can be learned 
from the report on the two first examined. 

In 1887 eighty lakes were examined and reported on. There is following this 
article a condensed statement of the reports, sufficiently full for most pur- 
poses. ‘The reports are bound together in books of convenient size, indexed, © 
and constitute a permanent record of great interest, which will serve as the 
basis for all future operations on the waters so examined. They enable Com- | 
missioners and Superintendent to answer all inquiries as to what can or will 
be done for the examined lakes which frequently come from persons living 
near or interested in any particular lake, and furnish information so exact 
and comprehensive as to make the answers conclusive, as well as satisfactory 
to the inquirers. 

Of the 80 lakes reported on in the season of 1887 only five contained the 
genuine black bass, the small-mouthed bass, as usually denominated, while 
probably 20 or more of these lakes are well adapted tothem. And about 18. 
appear to have the depth, temperature, food and bottom suitable to the 
growth of the brook trout. Whitefish were found in five lakes, herring in 
13, and 16 of them are probably suitable for salmon trout. 


EXAMINATION OF INLAND LAKES, 1887. 
Berrien County. 


Allen, or Long, Lake, Berrien Township—Crew No. 1: 
Length, $ mile; width, 4 mile; greatest depth, 32 feet. 
Shores, sandy on east and west, with high sandy banks and woods north 
and south; flat, marshy banks. 
Bottom, soft, black mud. 3 
Inlets, none; outlets, one during high water, emptying into Smith’s Lake. 
Dates of examination, September 28 ana 29. 
Weather, clear. 
Tem perature—Surface, 61° and 62°; bottom, 49°. 
Water, clear. 
Fish are perch, blue-gills, sunfish, shiners and chubbs. Fish small but fat. 


Big Paw Paw Lake, Watervliet Township—Crew No. 1: 
Length, 3 miles; width, 1 mile; greatest depth, 100 feet. | 
Shores, sandy and gravel; banks high except 3 miles on north shore, low, 

marshy and wooded nearly around lake. 
Bottom, mostly hard sand, in deepest waters soft, covered with black sand. 
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Inlets, two, outlet of Little Paw Paw Lake, and Paw Paw river; outlets, 
one, Paw Paw river. 

Date of examination, September 23, 24 and 25. 

Weather, 23, clear; 24, cloudy; 25, clear. 

Tem perature—Surface, 63°; bottom, 47, 47, 49°. 

Water, clear. 

Fish are perch, blue- gills, grass pike, large mouth bass, straw bass, suckers, 
_bull-heads, chubbs and German pike. Fish well fed, but small. 


Clear Lake, Buchanan Township—Crew No. 1: 
Length, 3 miles; width, 1 mile; greatest depth, 63 feet. 
Shores, sandy on east and west; north and south flat and marshy. 

' Bottom, sandy near shore, soft and muddy in deep water. | 
Inlets, none except in high water, and no outlet except in high water. 
Dates of examination, October 2 and 3. 

Weather, 2, clear; 3, cloudy. 

Temperature—Surface, 60°; bottom, 45°. 

Fish are perch and blue- gills, large and fat. itis said there are plenty of 
small-mouth bass in this lake. . 


Hess Lake, Lake Township—Crew No. 1 
Date of examination, Oct. 1. 
This lake is nearly covered with weeds, etc. 


Little Indian Lake, Berrien Township—Crew No. 1. 
Length $ mile; width } mile ; Danse depth, 12 feet. 
Shore, sandy. 

Bottom, hard. 

Inlets none; outlets none. 

Date of examination, Oct. 1. 

Temperature—Surface and bottom, 60°. 

Water, clear. 

Fish are said to. be bass and blue-gills, none caught. 


Long, Reggins, Webster, and Murphy’s Lakes, Berrien ‘Township—Crew 
Nac f° 
Date of examination, Oct. 1. 
All of these lakes are drained, so there is little left of thems and they are 
covered with pond lilies and weeds. 


Meadow, Yellow, Weaver, and Pike Lakes in Berrien and Bertrand Town- 
ships—Crew No. 1 
Date of examination, Oct. 3. 
These lakes have all been drained, so there is very little left of them. The 
bottoms are muddy, and they contain very few native fish. 


Pipestone Lake, Bainbridge Township—Crew No. 1: 
Length, 1 mile; width, + mile; greatest depth, 36 feet. 
Shores, soft and marshy, low flat banks. 
Bottom, soft and muddy, covered with weeds. 
Inlet, one small spring creek on north side; outlet, one large outlet on 
southwest side. 
5 
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Dates of examination, September 20, 21 and 22. 

Weather, 20 clear, 21 and 22 rainy. 

Temperature—Surface, 67, 66 and 64°; bottom, 50, 49 and 49°. 

Water, clear. 4 

Fish, perch, blne-gills, sunfish, aye heads, salons and rock bass. Liha 
well fed, but small. 


Smith Lake, Berrien Township—Crew No. 


Length, 1 mile; width half mile; acta depth, 86 feet. 

Shores, sandy on east and west, north and south muddy ; bottom soft and 
muddy, covered with grass and weeds. 

Inlets, one during high water only ;: outlet, one small stream ‘emptying 
into Dowagiac Ureek. 

Date of examination, September 26, 27 and 28. 

Weather, 26, rainy; 27, rainy; 28, clear. 

Temperature—Surface, 63, 62 and 62°; bottom, 49, 50 and 509. 

Water, clear. 

Fish, perch, blue-gills, sunfish, rock bass, shiners, dogfish and suckers. 
Fish were fat but small growth. ° 


Lake View, Berrien Township.—Crew No. 


Length, 60 rods; width, 40 rods; greatest ey 35 feet. 
Shores, flat and ‘marshy; bottom, soft mud. 

No iniets or outlets. : 

Date of examination, Sept 28. 

Temperature—Surface, 62°; bottom, 43°. 


* Water, clear. 


N 


B 


Fish, black bass, perch and blue-gills. 


o name, Berrien Township—Crew No. 1: 

Length, 60 rods; width, 40 rods; greatest depth, 30 feet. 
Shores. soft and: marshy ; ; hottom, soft, black mud. 

No inlets or outlets. Nice springs on the shore. 

Date of examination, Sept. 29. 

Temperature—Surface, 61°; bottom, 43. 

Water, clear. 

Fish, bass, blue-gills, perch and bull-heads. 


Cass County. 


ear Lake, Porter Township—Crew Wo. 1: 

Length, 1 mile ; width, 4 mile ; greatest depth, 13 feet. 

Shores sand and gravel. High banks all around the lake, wooded on south 
and east. Me 

Bottom, soft and grassy. 

No inlet or outlet. 

Dates of examination, August 20 and 21. 

Temperature, surface 74 and 73° ; bottom 60 and 592. 

Water, clear. pee) 

Fish, large-mouth bass, perch and blue-gills ; the fish taken were hard and 
well fed, blue-gills were very large. ; 
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Baldwin’s Lake, Porter Township—Orew No. 1: 

Length, 14 miles ; width, 100 rods; greatest depth, 57 feet. 

Shores, sandy and gravel; high banxs all around lake. 

Bottom, hard gravel. 

Inlets, two; one small spring in north end, and the outlet of Indian Lake 

on south end; outlet, one small channel running to Long Lake. 

Dates of examination, Sept. 7 and 8. 

Weather, clear. 

Temperature, surface, 73 and 71° ; bottom, 48°. 

Water, clear. 

Fish, herring, grass pike and_,perch ; fish hard and well fed, herring showed 
large growth. 


Barron Lake, Howard Township—Crew No. 1: 
Length, 1 mile; width, 4 mile; greatest.depth, 28 feet. ) 
Shores, hard, sand and gravel, with high sandy banks, timber in small 
groves on the shore. i 
Bottom, greater part sand and gravel, some places mud. 
Inlets, none; outlets, one, a 10inch pipe which supplies the city of Niles. 
_ Dates of examination, Oct. 4, 5, 6 and 7. 
Weather, 4 and 5, cold and cloudy ; 6, cloudy; 7, clear, 
Temperature, surface, 58, 58, 59 and 59°; bottom, 52, 51, 52 and 51°. 
Water, clear. 
Fish, perch, sunfish, blue-gills, rock bass, large-mouth. bass, and suckers; 
fish hard and very fat, but small growth, except suckers. which are large. 


Birch Lake, Porter Township—Crew No. 1: 
Length, 14 mile; width, ? mile; greatest depth, 107 feet. 
Shores, hard, sandy, witn high banks. 
Bottom, hard sand. 
Inlet, none; outlet, one, small stream emptying into Shavehead Lake. 
Dates of examination, Aug. 22, 23, 24 and 25. 
Weather, 22, cloudy; 23, raining; 23 and 24, clear. 
Temperature, surface, 22, 74; 23, 70; 24, 71; 25, 70°; bottom, 22, 43 ; 23, 43; 
24, 43; 25, 43°. 
Water, clear. 
Fish, herring, hard and well fed, of large pathy 


Cable Lake, Silver Creek Township—Crew Wo. 1: 
Length, 4 mile; width, } mile; greatest depth, 42 feet. 
‘Shores, an and gravel, high sandy banks, wooded. 
Bottom, soft. 

Inlets, none; outlets, none. 

Date of examination, September 20. 
Temperature—Surface, 60°; bottom, 49°. 
Fish, blue-gills, perch, bass and shiners. 


’ Chain Lake, Calvin Township— Crew No. 1 
Greatest depth, 23 feet. 

Inlets, none; outlet, empties into Christian Lake. 
Date of examination, September 8. 


B20. 


Temperature—Surface, 75°; bottom, 65°. 
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* 


Water, clear. 
A chain of lakes all connected, none over 60 rods long and about 40, rods | 
wide. They extend down through a marsh and include Chain, Long, | 
Thorpe’s, Calkins and Curtis lakes. 


Christian We Ontwa LOmp SD End LOsoLs 
Length, $3 mile; width, 4 mile; greatest depth, 37 feet. . 
Shores, end sand all cides south shore; north shore marshy; east and 

west, low banks and marshy. : 
Bottom, hard on east, soft on west side. 
Inlets, large channel running out of Juno Lake; outicts, one large stream * 
called Christian creek. | 
Dates of examination, September 3 and 4. 
Weather, clear. 
Temperature—Surface, 3, 71°; 4, 70°; bottom, 3, 52° 5 4, 52°. 
Weather, clear. 
Fish, fierce bass. Fish in good condition, hard and fat. 


Dewey’s Lake, Silver Creek stom nSDiDs iver No. 

Length, 14 miles; width, # mile; greatest depth, a feet. | 

Shores, Rad and gravel; high sandy pan woods extending nearly around 
the lake. 

Bottom, hard,» sandy, except through center; in deep water black, muddy 
bottom. 

Inlets, none; outlets, none. 

Dates of examination, September 12 and 13. 

Weather, September 12, cloudy and cold; 13, clear and cold. 

Temperature—surface, 12,-64°; 13, 65°; bottom, 12, 48°; 18, 499. 

Water, 18, clear; 14, muddy. 

Fish, large-mouth bass, perch, blue gills, bullheads and shiners. 

Fish, large growth and fat, except perch were small. 


Diamond Lake, Penn and Jefferson Townships—Crew No. 1 
Length, 34 miles; width, 2 miles; greatest depth, 62 feet. 
Shores, gravel and sandy, high banks all around lake. 
Bottom, sand and gravel. 
Inlets, none; outlets, one small stream. e 
Dates of examination, August 27, 28, 29 and 30. 
Weather, clear. 
Temperature—surface, 70°; bottom, 46°. 
Water, clear. 
Fish, wall-eyed pike, small-mouth bass, large mouth bass, perch, rock bass, 
blue-gills, grass pike. Fish hard, well fed and large growth. 


Donell Lake, Penn Township: 
Length 14 miles; width, + mile; greatest depth, 62 feet. 
Shores, soft and grassy; flat banks and marshy. 
Inlets, one small one; outlets, one small stream running to Mud Lake. | 
Dates of examination, August 26 and 27, 
Weather, clear. 
Temperature—surface, 70°; bottom, 48°. a , 
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Water, clear. 
Fish, herring, small-mouth bass and perch. Fish taken are hard and well 
fed. Herring show large growth. 


Driskel Lake, Newberry Township: 
Length, 100 rods ; width, 80 rods ; greatest depth, 34 feet. 
Shores, sandy. 
Bottom, soft on west end; east end hard, sandy. 
Inlet, none; outlet, none. 
‘Dates of examination, August 19 and 20, 
Weather, clear. 
Temperature, surface, 19, 74°; 20, 73°; temperature, bottom, 57°. 
Water, clear. 
Fish, blue gills. 
Fish taken seem to be well fed and of large growth. 


Eagle Lake, Ontwa Township : 
Length, 13 miles ; width, 4 mile; greatest depth, 30 feet. 
Shores, hard, sandy, except about 60 rods on west shore ; high banks and 
wood nearly around lake. 
Inlets, none ; outlets, one small stream running into Indian Lake. 
Dates of temperature, Sept. 6 and 7. 
Weather, 6, cloudy; 7, clear. 
Temperature, surface, 6, 72°; 7, 70° ; bottom,: 60°. 
Water, clear. 
Fish, blue-gills, grass pike, strawberry bass, perch and rock bass. 
Fish fat and show large growth. 


« Fish Lake, Newberry Township: 
_ Length, $ mile; width } mile; greatest depth, 37 feet. 
Shores, high banks all around. 
Bottom, soft on west side; hard on east. 
Inlets, none; outlets, none. 
Date of examination August 23. 
Temperature—surface, 74°; bottom, 50°. 
Waiter, clear. 
Black bass in large ea plenty of blue-gills and perch. The bass 
very large. 


Forked Lake, Newberry Township: 
Length, 100 rods; width, 80 rods; greatest depth, 12 feet. 
Bottom, soft and muddy, lilies covering the most of the surface. 
Date of examination, August 24. 
Temperature—surface, 74°; bottom, 50°. 
Large quantities of black bass. 


‘ Goff Lake, Marcellus Township: 
Length, 80 rods; width, 60 rods; greatest depth, 40 feet. 
Shores, flat and marshy; bottom, soft and muddy. 
Inlets, none; outlets, none. 
Date of examination, August 25. 
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‘Temperature-—surface, 74° ;, bottom, 50°. 
Fish blue-gills, perch and bull-head. 


Goose Lake, Jefferson Township—Crew No. 1: 
Length, about 60 rods; width, about 40 rods; greatest depth, 16 feet. 
This lake has been drained to its present size. | 


Hemlock Hake Marcellus hue: 
Length, $ mile; width, 4 mile. 
Shores, marshy on north side and high eae on south, east and west. 
Bottom, hard. 
Inlets, none; outlets, none. 
Date of examination, August 23. 
‘Temperature—Surface, 74°; bottom, 52°, 
Water, clear. 
Fish, bass, blue-gills and perch. 


Indian Lake, Silver Creek Township: 

Length, 14 miles; width, ? mile; greatest depth, 28 feet. 

Shores, sand and gravel, high sandy banks and woods on north and east. 

Bottom, sandy some distance from shore, but through center is muddy 
and covered with moss and weeds. 

Inlets, one small stream on north end. Sandy bottom; water clear and 
cold. Outlets, one small outlet near south side during high water only. 

Dates of examination, September 17, 18 and 19. 

Weather, clear. 

‘Temperature—Surface, 17 and 18, 64°; 19, 682; bottom, 17, 60°; 18, 61° 
19,62°. ) 

Water,. clear. , 

Fish, blue-gills, perch, straw bass, sunfish, SM ee bull-heads and-shiners. 
The fish taken are hard, well fed and show very large growth, except 
perch, which are small. 


Juno Lake, Mason and Calvin Townships: 
Length, # mile; width, 1 mile; greatest depth, 38 feet. 


Shores are soft and muddy. , > 
Bottom, soft and grassy in east end, near inlet and west end; hard on 
north side. 


Inlets, two; one smallstream emptying in on east end, one large channel 
coming in on the north side; outlet, one long channel emptying into . 
Christian Lake. 

Dates of examination, September 4, 5 and 6. 

Weather, 4 and 5, clear; 6, cloudy. 

Temperature—Surface, 4, 72°; 5, 70°; 6, 71°; bottom, 52°. 

Water, clear. ae 

Fish, blue-gills, rock bass and bull-heads, The fish taken are hard and 
well fed; blue-gills large and fat. 


Lily Lake, Newberry Township: 
Length, + mile; width, 50 rods; greatest depth, 24 ag 
Shores, muddy, low banks. 
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Bottom, muddy, 

Inlets, none; outlets, one small stream running into Hutchinson Pond. 
Date of examination, August 23. 

Temperature—surface, 74°; bottom, 62°. 


Mulford Lake, Volnice Township: 
Length, 75 rods; width, 20 rods; greatest depth, 12 feet. 
Shores, flat, marshy banks. 
Bottom, soft mud. 
Date of examination, August 23. 
Temperature—surface, 73°; bottom, 64°. 


Long Lake, Porter Township: 

Length, 12 miles; width, 4 mile; greatest depth, 36 feet. 

Shores, sand and gravel, except about 60 rods on east shore and 70 rods on 
west shore. 

Bottom, hard, with rushes around the edge of water. 

Inlets, two; one a small stream the outlet of Birch and Shavehead Lakes 
and one a small stream the outlet of Robbins Lake; outlets, one quite 
large stream, running down in the Indian Lake. 

Dates of examination, September 7 and 8. 

Weather, clear. 

Temperature—surface, ”, 127 9:8,.707 3), bottom, 517. 

Fish, herring, whitefish, perch, blue- gills and black suckers. The fish 
taken are well fed; herring show large growth; the white fish weighed 3 

pounds. 
Cass and Van Buren Counties. 


Margican Lake, Silver Creek and Keeler Townships: 

Length, 24 miles; width, ? mile; greatest depth, 48 feet. 

Shores, sand and gravel on north, south and east; west marl; high sandy 
banks, except on west; shores low, low banks; timber extending nearly 
around the lake. 

Bottom, sandy around the islands and near shore; through the center is 
marl bottom. 

Inlets, none; outlets, none. 

Dates of examination, September 13 and 14, 

Weather, clear. 

Temperature—surface, BS GG> FEO iris BAceoWn 45°, 

Water, clear. 

Fish, blue-gills, perch, rock bass and bullheads. ‘The fish taken were hard, 
well fed and show large growth. 


Cass County. 


Mud Lake, Calvin Township : 
Length, 1 mile; width, 100 rods; greatest depth, 57 feet. 
Shores are marshy all around, east, south and north; west end high banks 
and sand. 
Bottom, hard. 
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Inlets, one, from Donell’s Lake; outlet, asmall s tream running into some 
small streams in southern part of township. 

Dates of examination, August 28 and 29. 

Weather, clear. va 

Temperature, surface, 28, 70°; 29, 69°; bottom, 46°. 

Water, clear. ; 

Fish, herring, grass pike and perch. 

Fish taken were in good condition and show very large growth. 


Painter ee Calvin and Jefferson Townships: 

Length, 4 mile; width, 4 mile; greatest depth, 36 feet. 

Shores, soft marshy shores extend all around the lake. 

Bottom, soft and grassy. | 

Inlets, one large stream called Christian creek; outlets, one large stream 

emptying into Juno lake. 

Dates of examination, September 5 and 6. 

Weather, 5, clear; 6, cloudy. 

Temperature, surface, 70° ; bottom, 519. 

Water, clear. 

Fish, blue-gills and suckers. 

Fish taken were hard and well fed; blue-gills sain large growth. 
Pleasant Lake, Ontwa Dovashins 

Length, 100 rods; width, 80 rods; greatest depth, 20 feet. 

Shores, hard and sandy, high banks; ep soft and grassy. 

Inlets or outlets, none. 

Date of examination, September 6. 

Temperature—Surface, 73°; bottom, 70°. 

Water, clear. 

Fish, bags, blue-gills and perch. 


Portage Lake : 
Length, 1 mile; width, 4 mile; greatest depth, 54 feet. 
Shores, flat and marshy; bottom, soft and grassy. 
Inlets, Portage and Bear rivers; outlet, Portage river. 
Date of examination, August 15. 
Temperature—Surtface, 78°; bottom, 52°. 
The surface is nearly covered with weeds. 


Sister Lake, Silver Creek Loe 

Length, 1 mile; width, 4 mile;. greatest depth, 58 fast. 

Shores, sandy and gravel, high sandy banks, woods extending around the 
greater part of the lake: bottom, near shore is sandy; through middle of 
lake is soft and muddy. 

Inlet or outlet, none. 

Dates of examination, September, 14, 15 and 16. 

Weather, clear. ) 

Temperature—Surface, 14,.65°; 15; 66°:.16, 68°; bottom, 14, 48°s sane 
AOE 2 LG. DOr, 

Water, clear. 


Fish, perch and blue-gills. Fish taken were hard, well fed and show large ~ 


growth. 
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Shavehead Lake, Porter Township: 
Length, 14 miles; width, + mile; greatest Sth 69 feet. 
Shores, hard, low hanks: wooded on east and north; bottom, soft. 
Inlets, one aural] stream coming from Birch lake; satiety one small stream 
running to Long lake. 
Dates of examination, August 24 and 25. 
Weather, clear. 
Temperature—Surface, 70°; bottom, 42°. 
Water, clear. 
Fish, herring. The herring are hard, well fed and very large growth. 


Twin Lake, east, Wayne Township: 

Length, 14 miles; width, + mile; greatest depth, 48 feet. 

Shores, sandy on east side, marsh on south side, gravel on north, high 
banks all around ; bottom, soft mud in center and east end, gravel and 
sand, very bold shores. 

Inlets and outlets none; a small isthmus and the lakes are connected by a 
small overflow in spring and fall. 

_ Dates of examination, September 18 and 19. 

Weather, clear. 

Temperature—Surface, 18, 72°; 19, 73°; bottom, 49°. 

Water, clear. 

Fish, perch, large-mouthed bass, blue-gills and sunfish. Fish small, but 
well fed and in great numbers. 


Skyhawk Lake, Newberry and Marcellus Townships: 
Length, 100 rods; width, 80 rods; greatest depth, 47 feet. 
Shores, sandy with low banks. 

Bottom, sandy, hard. 

Inlets, two small spring brooks; outlets, one ay stream. 
Date of examination, August 24. 

Temperature, surface, 71°; bottom, 47°. 

Water, clear. 

Said to contain grass pike, prayer), bass. 


Miller Lake, Marcellus Township : 
Length, 80 rods ; width, 60 rods; greatest depth, 23 fats 
Shores high on north, east and west ; low on south side. | 
Bottom, soft. 
Inlets, none; outlets, none. 
Date of examination, August 25. 
Said to contain black bass, perch, etc. 


Cheboygan County. 


Mullet Lake, Burt and Grant Townships: 
Length, 12 miles; width 2 to 3 miles; gréatest depth, 180 feet. 
Shores, sand and stone, with high banks, with the exception of the lowe 
end. | 
Bottom, south end on middle ground stone; north end mud, clay and 
gravel. 


6 
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Inlets, Pigeon and Indian rivers and Burt creek; outlets, Cheboygan river. 
Dates of examination, Oct. (95. £0, 145 22), 15; 14, 15 and 16. 

Weather, 9, 11 and 12 rainy; 10, 13, 14, 15 and 16 clear. gh 
AE EADPAEETP, surface, 9, 11, 12, 52°; 10 and 13, 54°; temperature, bot- — 


tom,.9, 13, 46°; 10, 47°; 11, 44°; 12; 44°. 


Water, clear. 

Fish, white fish, herring, perch, wall-eyed ee grass pike, suckers, and 
lawyers. 

Fish taken were fat and in good shape. 


Burt Lake, Burt and Tuscarora Townships: 


Length, 9 miles; width 5 miles; greatest depth, 50 feet. 
Shores, sand and gravel. 
Bottom, sand, clay, mud. 


-Inlets, Crooked river, Maple’river and Sturgeon river. 


Outlet, Indian river. 

Dates of examination October 18, 19, 20, 21, 22, 23 and 24. 

Weather—October 18 and 19, clear; 20, rainy; 21, 22, 23, 24, stormy. 

Temperature, surface, 18, 60°; 19, 57°; ee Des} eky DOS sa 48° 3 23,482; 
24, 47°; temperature, bottom, 18, 59° aL, 46° ; 20, 42° ele 39° ; 22, 
38°; 23, 88°) 24, 387: 

Water, olear, 

Fish, grass pike, perch, rock bass, suckers and wall-eyed pike. 

Fish taken were fat and in good order. 


Clare County. 


Town Line Lake: 


Length, 4 mile; width, 4 mile; greatest depth, 57 feet. 

Shores are low and swampy, covered with athick growth of tamarack, cedar ~ 
and white birch, all but 20 rods on east side, where bank is high and 
cleared. 

Bottom is mostly black muck, but in.south end there is gravel bottom. 

Inlets, one coming in on north side, a small spring brook about 200 rods 
long, very rapid, temperature 46° 

Outlet, one on the south side which is 6 feet wide and 10 inches deep, flow- 
ing south into a small lake. 

Dates of examination, September 27, 28, 29 and 30. 

Weather—September 27, 28, fair; 29, smoky 3 ; 30, many. 

Temperature—surface, 27, 62°; "98. 63°; 29, 60°; 30, 58°; bottom, 27, 
29, 30, 42°; 28, 409. : 

Water, clear. 

Fish, large-mouth bass have been taken which weighed 64 pounds, and pore 
fish fat and well fed. 


Roscommon and Crawford Counties. 


Higgins Lake, Gerrish, Roscommon County, and Beaver Creek, Crawford 


County: 
Length, 7 miles; width, from 1 to 24 miles; greatest depth, 95 feet. 
Shores are mostly sand, with gravel and stone in places. 
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Bottom is nearly all sand, with patches of stone, gravel and marl, with 
_very little mud. 

Inlets, two small streams, which dry up in summer, and three or four boil- 
ing springs; outlets, one at south end of lake, which flows south into 
Houghton Lake. 

Dates of examination, October 1, 2, 3, 4, 5, 6 and 7. 

Weather, rainy, showery, and strong wind. 

Temperature—surface, 57°; bottom, 48°. 

Water, 1, 2, 3, 4, clear; 5, cloudy. 

Fish, wall-eyed pike, perch, grass pike, whitefish, herring and black suck- 
ers. Fish are plump and well fed. 


St. Joseph County. 


Aldrich ees White pocon Township: 

Length, # mile; width, 4 mile; greatest depth, 35 feet. 

Shores, high banks and Rrnoded: except on north it is marshy. 

Bottom, hard, sandy. 

Inlets, none; outlets, one small feiah emptying into Pickerel Lake, 
thence into Fawn River. 

Dates of examination, August 5 and 6. 

Weather, clear, 

Temperature—surface, 78°; bottom, 58°. 

Water, clear. 

Fish, small-mouth bass, grass pike, blue- pills and gar-fish. Fish taken in 
good condition, well fed, and pike show large growth. 


Beaver Take, Colon BOW ney 

Length, 4 mile; width, } mile; greatest depth, 18 feet. 

Shores, yea bavikea on eouat aa north, west and south low banks and 
marshy. 

Bottom, soft and grassy; pond lilies extend 40 rods into lake on south 
shore. 

Inlets, none; outlets, none. 

Dates of examination, July 27 and 28. 

Weather, clear. 

Temperature—surface, 27, 82°; 28, 81°; bottom, 78°. 

Water, muddy. 

Fish, strawberry bass, blue-gills, suckers, bullheads and dog-fish. Fish 
taken are poor and of small growth. 


Carp Ponds Lakes, Fabius Township: 
Length, No.1, 40 rods; No. 2, 30 rods; width, no. 1, 25 rods; No. 2, 26 rods; 
greatest depth, 10 feet. 
Shores, mud. 
Bottom, bad. 
Inlets, none. 
Outlets, none. 
Date of examination, Aug. 18. 
Weather, clear. \ 
Temperature, surface, 85°; bottom, 69°. 
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Water, clear. 
Fish, none. 


Chapin Lake, Sherman core es 

Length, 4 mile; width, } mile; greatest depth, 22 feet. 

Shores, high banks extend nearly around the lake; low banks and marshy 
on south shore. 

Bottom, soft and grassy except along north shore which is sand and 
gravel. 

Inlets, none. 

Outlets, asmall stream running into Hog Creek. 

Dates of examination, July 25 and 26. 

Weather, ‘clear. 

Temperature, surface, 25, 80°; 26, 78°; bottom, %°. 

Waiter, clear. 

Fish, large-mouth bass, blue-gills, strawberry bass, bullheads and shiners. 

Fish taken were in good condition. 


Clear Lake, Fabius Township: 
Length, 14 miles; width, 4 mile; greatest depth, 41 feet. 
Shores, hard, sandy, with high banks all around lake. 
Bottom, hard. 
Inlets, none; outlets, none. 
Dates of examination, August 12 and 13. 
Weather, clear. 
Temperature—Surface, 12, 78°; 13, 76°; bottom, 51°. 
Water, clear. 
Fish, perch, blue-gills, small-mouth bass, suckers and bull-heads. Fish 
taken were fat and showed large growth. 


Corey’s Lake, Fabius Township: 

Length, 14 miles; width, 14 miles; greatest depth, 79 feet. 

Shores, sand and gravel; high banks extend all around the lake, wooded 
on the east and south. 

Bottom, hard gravel and sand; rocky in the west end. 

Inlets, none; outlets none. 

Dates of examination, August 10 and 11. 

Temperature—Surface, 10, 77°; 11, 78°; bottom, 46°. 

Water, clear. 

Fish, herring, blue-gills, suckers, perch and large-mouth bass. Fish 
taken are harder than any we have found before; the herring show large 
growth. 


Crotch aN Sherman PN 

Length, # mile; width, $ mile; greatest depth, 41 feet. , 

Shores, a north and south marshy ; ; on east some high ba and sandy ; 
west, high banks. 

Bottom, north, south and center soft; some places on east ae west hard 
and sandy. 

Dates of examination, July 19, 20-and 21. 

Weather, 19, 20, clear; 21, cloudy. 
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Tem perature—Surface, B20. bottom, 58°. 

Condition of water, clear. 

Wish, blue-gills, pickerel, suckers, bass, bull-heads and strawberry bass. 
Fish hard and well fed; great growth of young bass. 


Crossman Lake, Sherman Township: 

Length, 100 rods; width, 8 rods; greatest depth, 50 feet. 

Shores, low Hanke: marshy all Cait lake. 

Bottom, muddy, except a short distance on east dive the water is shallow 
and sandy bottom. 

Dates of examination, July 20, 21 and 22. 

Weather, clear. 

Tem perature—surface, 84°; bottom, 54°. 

Fish, blue-gills, suckers, strawberry bass and rock bass. Fish are well fed 
but small, except suckers, which are very large. 


Fish Lake, Sherman Township: 

Length, ? mile; width, 3 mile; greatest depth, 106 feet. 

Shores, gravel and sandy, high banks all around lake. 

Inlets, none; outlets, none. 

Dates of examination, August 2 and 3. 

Weather, clear. 

‘Temperature—surface, 82°; bottom, 46°. 

Water, clear. 

Fish, perch, blue-gills, bullheads and shiners. Fish taken were well fed; 
perch extra large growth; blue-gills small growth. 


Fish Lake, Burr Oak Township: 
Length, 4 mile; width, 100 rods; greatest depth, 36 feet. 
Shores, low banks, marsh extending nearly around the lake, except about 
20 rods on north shore. 
Bottom, hard and sandy, except in south end of lake. 

_ Inlets, a small stream running out cf Cross lake; outlet, a small stream 
emptying into Hog Creek lake, then in Prairie river to St. Joseph 
river. 

Dates of examination, July 22 and 23. 

Temperature—surface, 22, 81°; 23, 78°; bottom, 22, 47°; 23, 46°. 

Water, clear. — 

Fish, blue-gills, whitefish, herring and bill-fish. Fish, herring soft, rie 
fish and blue-gills hard and in good condition. 


Fisher’s Lake, Park Township: 
Length, 1 mile; width, 4 mile; greatest depth, 46 feet. 
Shores, high banks and sandy shores. 
Bottom, on north-east end hard, sandy bottom; south and west muddy. 
Inlets, none; outlets, one little stream running down through a big 
marsh. 
Dates of examination, August 13 and 14. 
Weather—August 13, clear; 14, rainy. 
Tem perature—Surface, 76°; bottom, 54°. 


Water, clear. 
Fish, blue-gills, perch and grass pike. Fish well fed, but of small growth. 


th 
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Hog Creek Lake, Burr ak Township: 

Length, 1 mile; width, 4 mile; greatest depth, 56 feet. 

‘Shores, marsh ertonds Horeldast around to south shore, on the east are 
high banks wooded about half around shore. 

Bottom, northern portion hard and sandy, southern part soft and grassy. 

Inlet, Hog creek; outlet, Hog creek. Itis quite a large stream, running 
into Prairie river, thence to St. Joseph. 

Dates of examination, July 23, 24, 25 and 26. 

Weather, clear. 

Temperature—Surface, 23, 24 and 26, 78°; 25, 79°; bottom, 462. 

Water, clear. 

Fish, suckers... There has been Sipiity of fish here, but constant fishing 
has taken them nearly all out. 


Johnson’s Lake, Sherman Township: 
Length, $ mile; width, + mile; greatest depth, 36 feet. 
Shores, on east, stony; west, pond lilies; north and south marshy. 
Bottom,muddy, except a little on east end, which is hard and stony. 
Inlets, none; outlets, none. 
Dates of examination, July 18 and 19. 
Weather, clear and warm. 
Temperature—Surface, 80°; bottom, 66°. 
Water, clear. 
Fish taken, 7 bass with minnows and four blue- gills with worms. 
Condition, plenty of large-mouthed bass; all peomans to be about two years 
old. 


Koser’s Luke, Fabius To ert: 

Length, ? mile; width, 4 mile; greatest depth, 18 feet. 

Shores, mindy and gravel; high banks extend all around the lake, wooded 
on east and west. ) 

Bottom, hard and sandy. 

Inlets, none; outlets, none. 

Dates of examination, August 9 and 10. 

Weather, clear. 

Temperature—Surface, 9, 80°; 10, 78°; bottom, 68°. 

Water, clear. 

Fish, large-mouth bass, blue-gills and perch. The fish were in good con- 
dition, but not very large. | , 


Klinger Lake, White Pigeon Township: 

Lenth, 24 miles ; width, 1 mile; greatest depth, 85 feet. 

Shores, hard and sandy extending all around the lake ; the banks are high 
and wooded nearly around the lake. 

Bottom, hard and sandy, gravel in west end of lake. 

Inlets, there are several small inlets and one large one, which is the outlet | 
of Thompson’s lake; outlet, one, a branch of Fawn river. 

Dates of examination, Aug. 3, 4, 5, 6, 7 and 8. 

Weather, 3, 4, 6, 7 and 8, clear; 5d, aur 

Temperature, surface, 3, 4 and 7, 82°; 5 and 6, 81°; 8, 80°; bottom, 46°. 

Water, clear. 3 | 
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Fish, small-mouth bass, blue-gills, herring, bullheads, suckers, rock bass 
and strawberry bass. The fish are all very fat and show large growth. 
The small-mouth bass are very large. 

Long Lake, Fabius Township: 

Length, 1 mile ; width, + mile. 

Shores are hard and sandy, high banks extend all around the lake. 

Bottom, soft through the center of the lake; near shores is hard and 

_ sandy. 

Inlets, nene; outlets, none. 

Dates of examination, Aug. 17 and 18. 

Weather, rainy. 

Temperature, surface, 17, 76°; 18, 74°; bottom, 51°. 

Water, clear. 

‘Fish, perch, blue-gills, shiners, bullheads and rock bass. Perch in good 
condition, blue-gills are small. | 


Long Lake, Colon Township: 

Length, 14 miles; width, + mile; greatest depth, 40 feet. 

Shores, high banks extend nearly around the lake, marsh extends about 
40 rods on south shore. 

Bottom is mud all over the lake. 

Inlet, Swan creek; outlet, a large stream emptying into Palmer’s lake. 

Dates of examination, July 26, 27 and 28. 

Weather, clear. 

Temperature—surface, 26 and 27, 78°; 28, 79°; bottom, 52°. 

Water, clear. 

Fish, grass pike, blue-gills, bullheads, suckers and strawberry bass. The 
fish taken are hard and in good condition; the grass pike show great 
growth. 


Palmer’s Lake, Colon Township : 

Length, 14 miles; width, 4 mile; greatest depth, 55 feet. 

Shores, HE banks all around the lake, sand and gravel on all shores. 

Bottom, hard, sand in northern part, stony in southern part. 

Inlets, channel from Long Lake; outlets, channel emptying into Sturgeon 
lake, thence into St. Joseph river. 

Dates of examination, July 28 and 29. 

Weather, clear. 

Temperature—surface, 28, 80°; 29, 78°; bottom, 48°. 

Water, clear. 

Fish, grass pike, blue-gills, sunfish, bullheads, strawberry bakes! gar pike 
and dog-fish. The fish are in good aus the grass pike show great 
growth; sunfish are ets 


Pickerel Lake, White Pigeon Township: 
Length 2 mile, width 4 mile, greatest soos 20 feet. 
Shores, marshy on aut side, high banks on north and flat on east and © 
west. 
Bottom, muddy, except on north side, which is sandy. 


54. 


_Inlets, one small stream on south side, which is the outlet of Aldrich lake; — : 


iat 
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outlet, into Fawn river. 
The lake is said to contain grass pike, bullheads, perch and blue- ne, 


easant Lake, Fabius Township: 
Length, 1 mile; width, 100 rods; greatest depth, 49 feet. 
Shores, muddy; flat marshy banks extend all around the lake. 
Bottom, soft muddy bottom. 
Inlets, none; outlet, is a large ditch running into St. Joseph river. | 
Dates, August 15, 16 and 17. ene 
Weather, clear. | 
Temperature—surface, 15,76°; 16, 74°; and 17, 16°; bottom, 15, 16, 48°, 
and 17, 49°. 
Water, clear. ty 
Fish, perch, blue gills, whitefish and large-mouth bass. Fish in good 
condition and all show very large growth. 


Sand Lake, Nottawa Township: 


Length, ? mile; width 4 mile; greatest depth, 34 feet. 
Shores, gravel and sand; high banks all around the lake. 
Inlets, none; outlets, none. 

Dates of examination, August 1 and 2. 

Weather, clear. 

Temperature—surface, 1, 82°; 2, 80°; bottom, 70°. 
Water, clear. 

Fish, large-mouth bass, blue-gills, gar pike and bull-heads. 
The fish are all in good condition and well fed. 


Sturgeon Lake, Colon Township s: 


Length, 1 mile; width, 100 rods; greatest depth, 34 feet. 

Shores, marsh extends nearly around; high banks extend a short distance 
on east and west. 

Bottom, soft and grassy, except near the inlet it is sandy. 

Inlet, St. Joseph river; outlet, St. Joseph river. 

Dates of examination, July 29, 30 and 31. 

Weather, clear. | 

Temper ature—Surface, 83° ; bottom, 66°. 

Water, clear. 

Fish, grass pike, strawberry bass, large-mouth bass, blue-gills and suckers. | 
Grass pike are hard and show great growth; blue-gills and strawberry 
bass show small growth; suckers are very ee and all are well fed. : 


Sweet’s ee Fawn River ‘Township : 


Length, ? mile; width 4 mile; greatest depth, 23 feet. 

Shores, Hah banks and timbered on north and south sides; east, flat banks 
and west low banks. 

Bottom, soft, grassy, and’ one sand bar. 

Inlets, none; outlet, Fawn river. 

Date of examination. July 22. 

Weather, clear. 

Temperature—Surface, 80°; bottom, 76°. 

Water, clear. 
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Fish, large-mouth bass, blue-gills, perch, suckers, shiners, bull-heads and 
dogfish. Bass were in good condition; blue-gills were poor and small; 
suckers were in good condition. 


Thompson’s Lake, Sherman Township : 

Length, # mile; width, 4 mile; greatest depth, 36 feet. 

Shore, marshy on east and west; north and south, high {banks and sandy 
shores. 

Bottom, hard and sandy, with rushes extending out from shore. 

Inlet, one ; a small inlet fed by springs around the marsh; outlet, small 
stream emptying into Middle lake, thence into Klinger lake. 

Dates of examination, August 4 and 5. 

Temperature—Surface, 4, 80°; 5, 79°; bottom, 4, 59°; 5, 58°. 

Water, clear. 

Fish, blue-gills and herring. Blue-gills were well fed and show large 
growth; herring were soft but in good condition. 


Van Buren County. 


‘Great Bear Lake, Columbia and Bloomingdale Townships : 

Length, 1 mile; width, 4 mile; greatest depth, 54 feet. 

Shores, gravel and sandy except about 20 rods at outlet, marshy; high clay 
and sandy banks; wooded on south and east. 

Bottom, sand and gravel for 15 or 20 rods around the shores; through cen- 
ter clay covered 6 to 8 inches with black mud. 

Inlet, there is one large inlet on east side coming from Lake Mill; outlets, 
one large outlet, a tributary to Black river, thence into Lake Michigan. 

Dates of examination, Oct. 22, 23, 24 and 285. 

Weather, 22, 24 and 25, clear; 23, rainy. 

Temperature, surface, 22, 52°; 23 and 24, 50°; 25, 49°; bottom, 22, 48°; 
23, 48°;24 and 25, 47°. 

Water, clear. ° 

Fish, strawberry bass. The fish taken were fat and well fed, but show 
small growth. 


Jep Lake, Columbia Township: 

Length, 3 miles; width, + mile; greatest depth, 44 feet. 

Shores, sandy and high banks on south and east; north and west flat 
muddy banks. 

Bottom, muddy all over the lake and covered with moss and weeds. 

Inlets, none; outlets, one on north side, a large ditch cut to drain lake. 

Dates of examination, Oct. 18 and 19. 

Weather, clear. 

Temperature, surface, 54°; bottom, 438°. 

Water has a reddish color. 

Fish, blue-gills, perch and large-mouth bass. The fish taken were in 
good condition but small growth. 


North Lake, Columbia Township : 
This lake has been drained. : 


Pleasant Lake, Bangor Township: 
Length, 100 rods; width, 40 rods; greatest depth, 24 feet. 


iz 
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Shores, marshy. ’ 

Bottom, mud. 

Inlets, none; outlets, none. 

Date of examination, October 17. 

Temperature—surface, 54°; bottom, 49°. 

Fish, blue-gills, perch, bullheads and black bass. 


Silver Lake, Columbia Township: 
This lake has been drained by ditches so there is but little left of it. 


Rush Lake, Bangor Township: 
Length, } mile; width, + mile; greatest depth, 57 feet. 
Shores, muddy, with flat marshy banks all around the lake. 
Bottom, marl, covered with moss and weeds near shores. 
Inlets, none; outlets, one, a ditch made to drain the lake. 
Dates of examination, October 13 and 14. 
Weather, clear. . 
Temperature—surface, 13, 569; 14, 54°; bottom, 49°. 
Water, clear. 
Fish, blue-gills, bullheads, suckers and grass pike. The fish taken were 
hard and fat and show large growth. 


Saddle Lake, Columbia Township: 

Length, 14 miles; width, 4 mile; greatest depth, 28 feet. 

Shores, sand and marl, with high banks all around, wood on north and 
east. 

Bottom, marl. 

Inlets, none; outlets, one small stream emptying into Black river. 

Dates of examination, October 19, 20 and 21. 

Weather, 19, clear, 20, rain, 21,snow. 

Temperature—surface, 19, 54°; 20, 58°; 21, 50°; bottom, 50°. 

Water, clear. 

Fish, perch, blue-gills, sunfish, bullheads, shiners and gar-fish. The fish 
taken are well fed and show large growth. 


School Section Lake, Bangor Township: 
Length, $ mile; width, 100 rods; greatest depth, 10 feet. 
Bottom, muddy, weeds reach nearly to the surface. It has been drained. 
Date of examination, October 17. 
Some few native fish remain, such as blue-gills, sunfish and a few black 
bass, etc. 


Lake 14, Bangor Township: 
Date of examination, October 24. 
This lake has been drained so low that no fish except carp can live in it. , 


Scott Lake, Arlington Township : 
Length, 1 mile; width, 4 mile; greatest depth, 54 feet. 
Shores, sand, with high banks on north and south ; wooded on the east and 
south. 
Bottom, mostly marl; there are some places in deep water where there is a 
black mud bottom. 
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Inlets, there is one small inlet on east side, the outlet of some small marshes 
close to thislake. Outlets, there is one outlet on northwest corner. Itis 
a county ditch running into Black river, thence into Lake Michigan. 

Dates of examination, October 14, 15 and 16. 

Temperature—Surface, 14 and 15, 56°; 16, 55°; bottom, 14 and 15, 50° 
16, 49°. 

Water, clear. 

Fish, perch, strawberry bass, bull-heads, blue-gills, grass pike, large-mouth 
bass, sunfish and red bass. The fish taken were in good condition, well 
fed, but small growth, except grass pike are very large. 


Sister Lake, Keeler Township: 

Length, 4 mile; width, + mile; greatest depth, 32 feet. 

Shores, sand and gravel; high sandy banks except about 20 rods on west, 
flat and marshy; wooded on south. 

Bottom, sandy near shore, with sand bar crossing near west end; through 
center muddy and covered with weeds. 

Inlets, none; outlets, none. 

Dates of examination, September 11 and 12. 

Weather, clear and cold. 

Temperature—Surface, 11, 64°; 12. 63°; bottom, 11, 60°; 12, 59°, 

Water, clear. 

Fish, perch, blue-gills, sunfish, strawberry bass and large-mouth bass. The 
fish taken were hard and well fed, but show small growth. 


Vanauken Lake, Bangor Township : 

Length, 1 mile; width, 4 mile; greatest depth, 47 feet. 

Shores, hard sand on east and south; north and west, flat muddy banks 
all around. 

Bottom, nearly all hard and sandy except a small portion in northwest 
corner, which is soft and muddy. 

Inlet, there is one small spring creek running in on south side; outlet, one 
on west side. It is a large ditch cut to drain the lake. 

Dates of examination, October 11, 12 and 13. 

Weather, cold; 11, cloudy; 12, rainy; 13, clear. 

Temperature—Surface, 11, 58°; 12, 57°; 13, 54°; bottom, 11 and 12, 50°; 
13, 49°. 

Water in this lake has a reddish color. 

Fish, grass pike, blue-gills, bull-heads, perch, strawberry bass and bynes 
The fish taken were hard and well fed; the blue-gills and strawberry 
bass were small; the pike large. 


V.—EXAMINATION OF INLAND LAKES 
2. WorK oF 1888. 


In December, 1887, the newly appointed United States Commissioner of 
Fish and Fisheries, Col. Marshall McDonald, had visited Detroit with Mr. 
Richard Rathbun, the Assistant in charge of Scientific Research, at which 
time they had discussed with members of this board the methods we had em- 
ployed in examining the inland lakes. The systematic and thorough manner 
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of doing that work was specially commended by them and the results promised — 
by it were regarded as of great practical value. Col. McDonald was so much 
interested in it, and the opportunities offered for extended scientific obser- 
vation connected with the purpose of the examination that he proposed co- 
operating with us by furnishing a naturalist. ‘The terms and objects of such 
co-operation were further considered by subsequent correspondence, and in 
May, 1888, at the meeting of the American Fisheries Society, at which Col. 
McDonald and Mr. Rathbun were present, arrangements were finally con- 
cluded by which the United States Commission agreed to furnish a natural- 
ist, and bear one quarter of the actual expenses, not including salaries, and 
the Michigan Commission agreed to furnish a crew of four men and a cook, 
besides necessary camping outfit and our implements for fishing, sounding 
and recording temperatures. 

The instructions of the United States Commission to the naturalist, and of 
this commission to the crew on the subject of the joint work, are printed in 
the appendix to this report. Mr. Charles H. Bollman, a student under Dr. 
Jordan at the University of Indiana, was employed as naturalist. His work 
was satisfactorily performed, and his report was expected in time for this 
publication. 

Operations were commenced early in July in Kalamazoo county, where 
they were stopped the previous year.. The regular work of the crew was 
prosecuted in Kalamazoo county and Calhoun county until August 6, when 
they were moved to Torch Lake for special work, which was deemed import- 
ant. Abstracts of the reports of the crew are given in full below. While all 
of these reports will not be of special interest to all readers, each one of them 
will be of interest and practical value to some citizens of the state; and it is 
also a matter of great convenience to have them in print for reference. 

The special examinations referred to above are those of lakes of -unusual 
importance by reason of their size, the large plants made in them, or the 
promise, if we find some of them specially adapted, to making experiments 
on alarge scale. Itis the purpose of the board to continue the examina- 
tions year by year until the entire state has been covered. This course, if 
thoroughly carried out, will never require to be done again, and will result in 
placing on record all that need be known by the state fishery officers to 
enable them to deal justly and intelligently with the entire lake system of 
the state. The instructions, it will be seen, contemplate some investigations 
of the streams that are found by the crew while engaged in their lake work. 
This feature of the examinations becomes very important when it deals with 
the larger streams or rivers, because the physical characteristics of a large 
stream are less easily observed and Jess likely to bereported upon accurately 
in the circular reports which are received from individuals who apply for 
plants of fish. ‘The utility of an exact record in our office of all the streams 
in the state is of the same kind as the record now being made of the inland 
lakes. It would be an unerring guide to the kinds and quantities of fish 
asked for, or sent out from the state hatcheries. 

The co-operation of the United States Fish Commission in this kind of 
work was very acceptable to this board, as it enabled us to enlarge the field 
of our common labors, and afforded an opportunity to demonstrate the pos- 
sibility of the two organizations uniting their efforts to attain a useful object 
of common interest with an important saving in the needful expenditure. 
The general subject of co-operation in fish culture by the existing agencies 
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employed in its prosecution is discussed at more length in an article con- 
tained in the appendix. ‘This board has sought to enlist the intercst of the 
University and the Agricultural College in the subject of these examinations, 
and to improve the character of the work by securing their co-operation. 
The proposal came too latein the season to be successful, but we have 
hopes of securing the co-operation of one, at least, of the state colleges for 
the next season, as President Willits, of the Agricultural College, has pro- 
posed to supply the position of naturalist in our crew with the Professor of 
Natural History of that college. If the proposed arrangement can be 
carried out it will result in a mutual advantage to both institutions. 

The condensed reports of 1888, given below, show that the genuine black 
bass is found in three of the lakes reported upon; herring in three lakes; 
whitefish in two, and wall-eyed pike in one. | 


Kalamazoo County. 


Eagle Lake, Texas Township: 

Length, ? mile; width, 4 mile; greatest depth, 20 feet. 

Shores, sand and high banks; wooded on south and east. 

Bottom, soft, muddy, covered with weeds and grass, 

Inlets, none; outlets, none. 

Date of examination, July 18, 1888. 

Weather, clear. 

Temperature—surface, 75°; bottom, 70°. 

Water, clear. 

This lake contains a few native fish, but the water is very shallow and gets 
so warm that the fish get soft during the summer months and are not 
good to eat. 


Long Lake, Pavilion and Portage Townships: 

Length, 2 miles; width, # mile; greatest depth, 42 feet. 

Shores are generally marshy or springy, with patches of sand and gravel, 
with bulrushes all around the lake. 

Inlets, none; outlet, it has one that flows from the south end of lake into 
‘Austin lake, nothing more thana ditch. 

Dates of examination, July 8, 9, 10, and 11. 

Temperature—surface, 8 and 9, 73°; 10 and 11, 74°; bottom, 8, 10 and 11, 
Hy A ee ae 

Water, clear. 

Fish, perch, blue-gills, sunfish, strawberry bass, large-mouth bass, small- 
mouth bass and bullheads. The fish taken were very fat, flesh hard and 
showed large growth. 

Gourd Neck Lake, Portage and Schoolcraft Townships: 

Length, 14 miles; width, 4 mile; greatest depth, 5 feet. 

Shores, sandy on north and north-east, with high banks; flat banks and 
marshy on west, south and south-west. 

Bottom, hard, sandy in north end; black, soft muc in south end.. 

Inlets, one spring creek emptying into west side, and a channel from Hogs- 
head lake on north end; outlet, one small stream flowing south into 
Rawson lake. 
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Dates of examination, July 12, 13 and 14. ) 

Temperature, surface, 12, 75°; (13 and 14,(73°; bottom, 12, 50°; 13 and 14, 
49°, 

Water, clear. 

Fish taken, wall-eyed pike, blue-gills, grass pike and large mouth bass. 
The fish were hard, well fed and showed large growth. 


Indian Lake, Pavilion and Brady Townships: 

Length, 24 miles; width, 1 mile; greatest depth, 76 feet. 

Shores, for from one to six reds all around the lake are low and marshy, 
back of that high banks. 

Bottom, in east end soft mud; in deep water in body of lake, hard clay 
and marl. 

Inlets, two; Portage and Beaver creeks coming in on the north side; mud 
bottom and grown with weeds; outlets, one; on south side of north arm, 
flowing into Portage river. 

Dates of examination, July 11 and 12. 

Temperature, surface, 11, 72°; 12, 73°; bottom, 54°. 

Water, clear. 

Fish taken, herring, suckers, rock bass, bullheads, black bass, grass pike & 
and perch. ‘The fish are well fed. 


Crooked Lake, Texas Townehips 

Length, 14 miles; width, 4 mile; greatest depth, 50 feet. 

Shores, sandy, with high auualy banks ; ; wooded on south and about $ mile 
on north. 

Bottom, sand and gravel for ten or fiftcen rods out from shore; soft black 
mud through middle of lake. 

Inlets, none; outlet, one; a small stream emptying into Bass lake. 

Dates of examination, July 18 and 19. 

Tem perature—Surface, 18, 75°; 19, 73°; bottom, 18, 55°; 19, 54°. 

Water, clear. 

Fish taken, blue-gills, sunfish and bull-heads. The blue-gills and sunfish 
were hard and very fat, well fed and showed large growth. } 


West Lake, Portage Township : 

Length, 1 mile; width, ? mile; greatest depth, 14 feet. 

Shores, sandy; flat banks except about 4 mile on south shore, which is 
high banks; wooded on north and west. 

Bottom, soft and muddy. 

Date of examination, July 16. 

Tem perature—Surface and bottom, 73°. 

Water, muddy. 

This lake if said to contain blue-gills, sunfish, suckers, largesmouth bass 
and some other species of native fish. No net was put in this lake, ag the. 
water is shallow and the bottom covered with weeds. It has been 
lowered by ditching so that the lake is nearly destroyed. 


Austin ‘Lake, Portage and Schoolcraft Townships: 
Length, 3 miles; width, 14 miles; greatest depth, 14 feet. 
Shores, flat and marshy ; low banks all around the lake. 
Bottom, soft and muddy; grass and weeds all over the bottom. 
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Inlets, one small inlet flowing from West lake; outlet, one channel flowing 
into Long lake. 

Dates of examination, July 12 and 13. 

Temperature, surface, 12, 75°; 13, 74°: bottom, 70°. 

Water, muddy. - 

Fish taken, large-mouth bass, rock bass, blue-gills, bull-heads, gar pike, sun- 
fish and dogfish. } 

The sunf&sh, blue-gills and bass, were well fed, but soft and of small growth. 


Howard Lake, Schoolcraft Township: 

Length, # mile; width,4+ mile; greatest depth, 46 feet. 

Shores, soft and springy close to water’s edge; high clay and sandy banks, 
wooded on north, east and south. 

Bottom, on north soft and grass for ten or fifteen rods; balance of lake is 
marl and black mud. 

Inlets, two ; one a small spring creek emptying into west side, and one a 
large stream flowing in on east shore; outlets, one, a large stream flow- 
ing into Rawson lake. 

Dates of examination, July 18 and 19. 

Temperature, surface, 18, 73°; 19, 72°; bottom, 44°. 

Water, clear. 

Fish taken, long-jawed whitefish and perch. 

The whitefish taken were in the best of condition. 


Rawson Lake, Schoolcraft Township: 

Length, 14 miles; width, 4 mile. 

Shores, on north end are flat and marshy; on south side, tamarack swamp; 
on north side high banks. 

Bottom, in deep water hard marl; in shallow places, mud covered with 
weeds. 

Inlets, two, one in north end coming from Gourdneck lake, and one in 
south end coming from Howard lake; outlets, one on the south side 
flowing into Kimball’s lake. 

Dates of examination, July 16, 17, 18 and 19. 

Temperature, surface, 16 and 19, 73°; 17, 72° ;18, 74°; bottom, 16, 514°; 
Pepe 13, Dots LO, 01°. 

Water, clear. 

Fish, suckers, calico bass, blue-gills, sunfish, bullheads, herring, grass pike, 
and perch. 

The fish taken were plump with stomachs full. 


Calhoun County. 


Goguac Lake, Battle Creek Township: 
Length, 1? miles; width, 4 mile; greatest depth, 65 feet. 
Shores are sand and gravel except on south end of lake, where it is low 
and marshy. 
Bottom, is sand, gravel and marl in shallow water; in deep holes, mud. 
Inlets, none; outlets, none. 
Dates of examination, July 20, 21, 22, 23, 24 and 25. 
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A POTAG Pec Uma, 20, 21 and 23, 73°; 22 and 25, 74°; 25, 75°; bottom, 
20 and 23, 44°; 21, 48°; 22, 45°; 24, 51; 25, 43°. 

Water, clear. 

Fish, gar pike, swamp bass, perch, bull-heads, blue-gills and i The 
fish were small but plump and well fed. 


Barnum Lake, Leroy Township: 
Length, 14 miles; width, 4 mile. — 
Shores, marshy or grown with rushes around the entire lake. 
Bottom, soft mud and marl. 
Inlets, one coming into south end from Pane’s lake ; outlets, one flowing 
from north end into Kalamazoo river. 
Date of examination, July 22. 
Temperature —Surface, 73°; bottom, 49°. 
Water, clear. | 
Fish, suckers, perch, blue-gills, swamp bass, eels, sunfish and rock bags. 


St. Mary’s Lake, Pennfield and Bedford Townships: 

Length, 1 mile; width, } mile; greatest depth, 24 feet. 

Shores, are sand, gravel and rocky all around the lake, with high, sandy 
banks. 

Bottom, along the shore is hard, but after leaving the offset, is soft mud. 

Inlets, none; outlets, none. 

Dates of examination, July 24 and 25. 

Temperature—Surface, 74°: bottom, 24, 54°; 25, 53°. 

Fish, blue-gills, bull-heads, perch, swamp bade and chubbs. Fish are good 
size and well fed. 


Hart’s Lake, Battle Creek Township: 
Length, 4 mile; width 4 mile; greatest depth, 45 feet. 
Shores, flat and marshy all around the lake. 
Bottom, soft mud and marl, covered with a short growth of weeds. 
Inlets, one, coming in on south side, a small spring brook; outlets, one, 
flowing into Kalamazoo river. 
Date of examination, July 27. 
Temperature—Surface, 75°, bottom, 48°. 
Took no fish. The fish are all native. 
Panes Lake, Le Roy Township : ‘ 
Length, 1 mile; width, + mile; greatest depth, 42 feet. 
Shores, marl and mud, grown with pond lilies and rushes around the entire 
lake. 
Bottom, mostly marl, with mud in the deepest parts. 
Inlets,’ none; Gutlets: one, flowing from south end into Barnum lake. 
Date of examination, July 24. 
Temperature—Surtface, 73°; bottom, 49°. 
Water, clear. 
Fish, small-mouth bass, suckers, perch, swamp bass, sunfish and blue-gills. 
Fish are plump and well fed. 
Lyon Lake, Fredonia Township: 
Length, 4 mile; width, 4 mile; greatest depth, 30 feet. 
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Shores are gravel and sand, with rushes on southwest side, with high 
banks all around the lake. 

Bottom is hard sand and marl on offset and is a dark kind of marl or dirt 
in deep places, which is hard. 

Inlets, none; outlets, none. 

Dates of examination, August 1 and 2. 

Temperature—Surface, 76°; bottom, 67°. 

Water, clear. 

Fish, perch, swamp bass, calico bass, blue-gills, bullheads, golden shiners 
and sunfish. The fish are of good size, the perch averaging one pound, 
and are well fed, their stomachs being found full. 


Upper and Lower Brace Lakes, Townships of Fredonia and Eckford: 

Length, Upper lake, ? mile; Lower, $ mile; width, Upper lake, 4+ mile; 
Lower, } mile. 

Shores are mar] all around both lakes, except on the east side of the lower 
one, where is a little sand and gravel. 

Bottoms are agsort of sand and marl mixed, which is soft and has a terri- 
ble smell when stirred up. 

Inlets, none natural, but there is a ditch coming into the upper lake from 
asmall lake; outlets, one, which is a ditch cut through to Wilder’s 
creek to lower the lakes. 

Dates of examination, July 30, 31 and August 1. 

Temperature—Surface, 30, 78°; 31, 76°; bottom, 30, 56°; 31, 58°. 

Water, clear. 

Fish, blue-gills, swamp bass, grass pike, bullheads, suckers and red-horse. 
The fish are generally small, but well fed. 


Antrim County. 


Torch Lake: 

Length, 18 miles; width, 24 miles; greatest depth, 320 feet. 

Shores are sand and gravel around entire lake, with a few places of clay. 

Bottom is a mixture of gravel, marl, clay, sand and stone covered in 
places with weeds. 

Inlets, several small spring streams coming in on east side, and Clam 
river on same side; outlet, one, Torch river, flowing from south end of 
lake into Round lake. 

Dates of examination, August 10, 11, 12, 13, 14, 15, 16, 17, 18, 25, 27 and 
Sept. 2, 3 and 4. 

Temperature, surface, from 67° to 69°; bottom, from 48° in depth of 100 
feet to 324° in depth of 210 feet. 

Fish, lake trout, whitefish, herring, lings, perch and suckers. The stom- 
achs of the fish were full, but the fish were not as plump as those of the 
great lakes. 

The food found in the stomachs of the lake trout consists entirely of small 
fish, chiefly young herring. The same was true of the ling except that 
they also contained more of the millers’ thumbs found in deep water. 
Whitefish and herring were feeding on crustaceans and the little worm 
called the whitefish worm. 
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The land around the lake is generally high, it being mostly hilly, consist- 
ing of sand and clay in strips varying from one fourth to two miles wide, with 
still considerable timber along the east shore. The timber is a mixture of 
maple, beech, oak, hemlock, and in fact all species of forest timber of North- 
ern Michigan. 'The shores have a narrow strip of gravel and sand all around 
the lake, where, insome places, it is mixed with clay and large boulders. 

The offset is a gradual slope from the water’s edge, in some places running 
out as far as one-fourth of a mile and in others only for a few feet, then drop- 
ping nearly straight down inte from forty to sixty feet of water, and at 
Anderson’s camping ground there are one hundred and ninety feet of water 
within eight rods of the shore. 

The Jake has been fished by the crew in all ways known to them. Trolling | 
along offset with minnow and spoon. Small-mouth bass were taken, two on 
spoon and three on minnow, the minnows usually being perch from three to 
five inches long. Deep draft trolling was done in from one hundred to 
three hundred feet of water with live bait, ty which eight lake trout were 
taken weighing from four to nine pounds. 


VI.—1. RAILWAY CAR FOR USE OF THE COMMISSION. 
CAR. 


Since the organization of the commission the necessity has been ap- 
parent that the state should own a car for the transportation of the fry of 
the whitefish and trout hatched yearly. This work has always been done 
through the courtesy of some railroad—largely through the courtesy of the 
G. R. & I. in renting to the board during the planting season one or more 
baggage cars for its use. ‘This means of transportation has been very uncer- 
tain. The distributions are usually made during the season of the year’ 
when roads have a heavy demand upon them for the use of their entire outfit 
of rolling stock. Asa consequence, nothing but the poorest cars can be had, 
and as these cars are always run, when loaded with fry, in passenger trains, 
they must be in good condition or are liable to be set out of the train at any 
point where inspection of cars is had while in transit. The different com- 
panies demur very much to the hauling of these cars in passenger trains, and 
last spring it was only through persistent telegraphing on the part of the 
employés in charge of such a car, which was in a defective condition, that 
consent was finally obtained from the railroad authorities permitting the car 
to go on, and this was coupled with the statement that it was liable to be set 
out at the next place of inspection, although they would endeavor to see it 
was not done. If the car had been set ont it would have resulted in the loss 
of between two and three million of fry. 

It has always been necessary to procure passes for each trip for the 
employés sent over the road with the car, resulting in more or less friction 
and delay, and in one or two instances passes have been absolutely refused. 
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The commission has long been of the opinion that if it possessed a car of 
its own the possibilities of enlarging the work would be very greatly 
increased. Under the past order of things neither the German carp nor the 
wall-eyed pike could be distributed by the commission, parties desiring 
these fish being compelled to either be to the expense of going for the fish 
personally, or paying express charges thereon. The commission has also 
been precluded from making distributions of the black bass from waters 
which were well stocked to those that had been exhausted, which would be 
made possible provided it had a car of its own. 

At the last session of the legislature and near the close of the session, the 
commission was notified by the various railroads in the state that under the 
Interstate Commerce Act they must withdraw all passes heretofore granted 
to employés of the board. The board at once upon consultation with the 
fisheries committee of the legislature, submitted an estimate additional to 
the amount already asked for to cover this item of expense, amounting to 
about $6,000, and the same was allowed to the board. The railroads took 
this precaution, being uncertain as to what effect the Interstate Commerce Act 
would have upon their business. Sometime after the adjournment of the 
legislature some of the roads expressed a willingness to grant passes and after 
a time the courtesy was renewed by nearly all the roads. This left at the 
command of the commission a portion of this amount of money, and after 
fully considering the matter it was concluded that the best interests of the 
state would be subserved if acar could be purchased or built that would 
answer the purposes of the board in its work. Plans were accordingly made 
and bids were solicited from various car companies throughout the countrv 
and a contract was finally entered into with the Litchfield Car Company of 
Litchfield, Illinois, who are largely engaged in constructing special cars, 
for the construction of a car according to the plans submitted by the board. 
None of the car companies in Michigan that were applied to would accept 
the contract at all, for the reason that they were too busily engaged upon 
other work. The bid of the Litchfield Car Company was $1,000 lower than 
the next lowest bidder, and the contract was finally let to them for the sum 
of $3,550. 

The car was completed and delivered to the board on the Ist of August, 
1888. It is 55 feet long, 9 feet 8 inches wide, is plainly and substantially 
constructed and is calculated for service. It is fitted out with first class passenger 
coach trucks, with air brake, platforms, coupler and buffers so that it can be 
easily hauled in any passenger train. Itis provided in one end with an office, 
and in the other with a kitchen, thus enabling the men to live upon the car 
while upon the trips, materially reducing the expenses of traveling. It is 
fitted with five berths for the accommodation of the men and the body of the 
car is so constructed as to carry 175 cans. This largely increases the number 
of fry we have been able to carry in the ordinary baggage cars heretofore 
used. It will be thus seen that there is a material saving in the expenses of 
the men who accompany the car, they being lodged and fed on board the car. 
It also obviates the necessity of procuring passes for the men, as all that is 
necessary is to procure an order from the superintendent of the road to have 
the car hauled. The railroads over which our work is done express great 
satisfaction with the board in having a car made and say they are entirely 
willing to haul it in any train they may have. The exterior appearance of 
the car is very neat and attractive. The car has been named “Attikumaig,”’ 
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being the Chippewa name for whitefish, as given by Schoolcraft, its literal 
interpretation being ‘‘Deer of the water.”’ 

The car was finished and delivered as early as possible after the contract 
was made, but owing to the lateness of the season, we were not able to make 
as great use of it in the distribution of black bass as we shall be in future 
years. Distributions were, however, made of about 1,600 black bass, the 
details of which distribution appear in another part of this report. 

At some time during the coming session of the legislature the car will be 
brought to Lansing for an inspection by the members of the legislature. 

The board contemplates that the efficiency of the work in the distribution 
of food and game fishes will be greatly increased by the use of this car, and 
that the wisdom of its purchase will be apparent. ‘lhe same company con- 
structed a like car for the Missouri Fish Commission two years ago, which 
cost them $1,000 more than this car cost the Michigan Commission. 


AID FROM MICHIGAN RAILROADS. 


Nothing has been more gratifying to the board than the interest shown 
by the railroads of the state. Recognizing, as they do, the universal benefits 
which surely follow the work of the commission, they have been ever ready 
to help the board, carrying our men, our fish and cans, our camp outfit and 
baggage, hauling our cars and in every possible way contributing their full 
share of assistance, free of charge, saving to the state several thousands of 
dollars each year, thus enabling the board to increase the work by just the 
amount saved. ‘The board being limited to the appropriations made by the 
legislature would sometimes have to leave important things undone if it were 
not for the hearty codperation of the railroads. 

The Grand Rapids & Indiana and the Detroit, Lansing & Northern roads 
have been most frequently called upon because the line of our most frequent 
travel is over these roads. No refusal has ever been received from either of 
these roads, in fact no road in the state has refused a request, but all have 
been prompt and generous to answer any demand made upon them. : 

Besides the railroads above named, the board are under obligations to the 
following for favors received and courtesies extended to the officers and men 
belonging to this commission: 

The Detroit, Marquette & Mackinac; the Detroit, Bay City & Alpena; 
Detroit, Grand Haven & Milwaukee; Flint & Pere Marquette; Lake Shore 
& Michigan Southern; Michigan Central; Chicago & West Michigan; Mar- 
quette, Houghton & Ontonagon; Toledo, Ann Arbor & Northern; Michi- 
gan & Ohio; Chicago & Northwestern ; Saginaw, Tuscola & Huron; Pontiac, 
Oxford & Port Austin; Wabash, St. Louis & Pacific. 


Respectfully submitted, 


JOHN H. BISSELL, 
HERSCHEL WHITAKER, 
JOEL C. PARKER. 


GRANT OF FISHERY RIGHTS ON THE DETROIT RIVER. 


In October, 1888, we became aware that persons who had been holding 
leases uf fishing privileges for a number of years on the Detroit river, which 
were under the control of the Lighthouse Board, had been notified by the 
lessors that their privileges would terminate January 1, 1889, when there 
would be a re-leasing. These privileges had been enjoyed for a number of 
years by the parties in possession at a merely nominal rental. This board 
for the past few years has, under arrangement with the different lessees of 
these fisheries, had the privilege of handling the whitefish taken on these 
grounds for the gathering of ova, which right has cost the state in the neigh- 
borhood of $1,500 to $2,000 yearly. The fisheries which have thus been 
operated by the commission are known as Grassy Island and Mammy Judy. 

In view of the facts that the state for the last ten or fifteen years has been 
planting large numbers of whitefish fry for the public benefit, at a consider- 
able expense, and that the statistics of the past two years show that this money 
has been expended judiciously, and fishermen are now reaping an adequate 
benefit in the enhancement of the value ot their fisheries, it has seemed but 
Justice to the state that the operations of spawn gathering should be enjoyed 
by the commission without expense, and if necessary, authority should be given 
the board by statute, to enter upon any fishing grounds within the borders of 
the state, at their pleasure, for the purpose of gathering the ova of the whitefish 
without expense. Undoubtedly legislation of this kind would meet with 
some opposition were it proposed, and very fortunately the necessity for leg- 
islation of this kind has been obviated, for the present at least, by the secur- 
ing of the right hereinafter mentioned. 

To intelligently understand the value of the grant we have obtained it is 
only necessary to say that, owing to the sheltered locality of the fisheries on 
the Detroit river and the certainty with which the ova can be procured, it 
has grown to be a very desirable place to conduct such operations, and during 
the past fall, in addition to our own work done on the river, the United 
States Commission, the Wisconsin Commission and the Canadian authorities 
have all conducted spawn-gathering operations at different points between 
Detroit and the mouth of the river. 

Upon learning the intention of the Lighthouse Board to relet these fish- 
eries, steps were at once taken by us to ascertain if we could not secure the 
right to operate upon these grounds, for the purpose of gathering the ova. 
without expense to the state, and the following petition was addressed to the 
Lighthouse Board: 


Detroit, MicH., November 12, 1888. 
To the Lighthouse Board : 


GENTLEMEN:—It has come to the knowledge of our board that parties. 
holding leases of fishery rights on the Lighthouse Reserve on the Detroit 
river, have been notified that their leases would expire on the 1st of January,. 
1889, and that these rights will be open to competition after that date. 

You are probably aware that the state of Michigan, through this board, 
has been engaged in the business of restocking the Detroit river and adjacent 
connecting waters with whitefish, for the last twelve or fourteen years, and 
that the result of this work is being felt very noticeably this present season. 


GRANT OF FISHERY RIGHTS ON THE DETROIT RIVER, 


‘Very many fisheries along the river that had been abandoned for a number of 
years, are being fished at a profit this year, which is attributable wholly to 
artificial propagation. For the past five years the principal part of our egg- 
taking operations have been conducted upon the Detroit river, and we have 
handled the fish taken at the fisheries along the river, which are leased from 
your board. 

We desire very much to continue in the énjoyment of this right, and having 
been apprised of your notification to the parties now holding the leases, we 
desire to petition your board to secure to us, for the state, the right in the 
future to handle such fish as we may desire for the purposes of artificial 
propagation, at the various fisheries under the control of your board, without 
expense to the state. Our work is entirely in the interests of maintaining 
the whitefish industry of the great lakes and connecting waters, and our 
success results in the improvement aud enhancement of the value of all the 
‘fisheries upon this river. : 

We would therefore respectfully request that your honorable board grant 
to the Michigan Board of Fish Commissioners, the right to enter upon the 
premises during the fishing seasons, and handle such fish as they may desire 
free of charge; and that in making leases, to such parties as may secure the 
right from your board to fish upon these premises, you will make it a condi- 
tion of such leases that they shall be subject to the right granted to the state. 
We will also agree to plant upon these grounds each year a liberal supply of 
fry to maintain good fishing at these places. 

Trusting our request will meet with your favorable consideration, I 
remain, 

Very respectfully yours, 
HERSCHEL WHITAKER, 
Commissioner. 


This petition was promptly considered and after a brief correspondence, 
-and on Dec. 12, 1888, the following communication was received: 


WASHINGTON, Dec. 12, 1888. 
Mr. HerscHEL WHITAKER, Michigan Fish Commission, Detroit, Mich.: 
S1r:—Referring to your letter of 12 Nov., ’88, the Board has directed the 
engineer of the tenth light-house district, Cleveland, Ohio, to insert in any lease 
or leases that may be granted for the fisheries in the Detroit river, over 
which it has control, a condition that the premises leased shall be subject to 
-entry, etc., for the purposes of your commission, as requested by you. 
Respectfully yours, 
JAMES F. GREGORY, 
Major of Engineers, U. S. A. Engineer Secretary. 


By this action the state has acquired a most valuable right, and the thanks 
-of this board are due to the courtesy of the Lighthouse Board for their very 
prompt and cheerful compliance with our petition. The kind offices of 
Commander ©. V. Gridley, of Buffalo, N. Y:, officer in charge of this depart- 
ment, and of Commander Horace Eimer, of Detroit, for their assistance 
in this matter, are hereby duly recognized and our thanks are extended to them 
for their courtesy. The obligations of the commission to Senator Stock- 
bridge for his kind offer of assistance are also hereby duly recognized. 


Au Atlemoriam, 


# «=©3>. In making our report of the results of the work of the board for the : 
= past two years, we should stop much short of our duty were we to pass 


a by unrecognized the death of Seth Green, the most eminent fish cultur- §@ 


ist of America, without a fitting recognition of his great services in the 
development of the methods of artificial propagation of our food and 
| game fishes. 2 

It is of little consequence where such a man may have been born or § 
where he died; he belonged to the world at large; in a sense he had 
1 become a public character by reason of his identification with a question 
in which the public is largely interested, and as he had in a measure 
become public property, the place of his birth or death are matters 
which concern none but those immediately connected with him. 

It has been well said that ‘‘ He who causes two blades of grass to grow 
where one had grown before is a public benefactor,’’ and in this ight 
Mr. Green was a public benefactor in the fullest sense. Of him it may 
be said that he caused to grow thousands, where one had grown before. 

He loved nature in all her varying moods; he loved the sports of 
stream and field, and was an adept with rod and gun. He was a man 
of keen and close observation, and was possessed of that quality which § 


makes men great—the power to grasp and apply acquired information @ 


to practical uses. For nearly or quite a quarter of a century he was § 
‘engaged in experimental work connected with the artificial propagation §f 
of the food and game fishes of America, and without question it may be : 
said that few, if any, were better acquainted with their habits, their dis- § 
tribution and peculiarities than he. | 

Mr. Green was not the discoverer of the artificial propagation of 
fishes, but up to the time he engaged in fish culture it had barely advanced 
beyond the field of pleasing and successful experiment. Under the } 
methods then known and used the results of propagation had never 


shown a greater percentage of impregnation in a given quantity than . 
Mm about 20 to 30 per cent. He‘ at first succeeded no better than & 
f those who had preceded him, but his practical mind soon suggested to | 
him that with such results no advancement adequately necessary to 


restock exhausted waters could be accomplished, and that the natural @ 


: spawning habits of the fish were but little improved upon, if at all. & 
& Thought and devotion to the work finally suggested to him what-is now a 
he known to fish culturists as “dry impregnation,” and his experiments : 
f with this process were soon rewarded with a surprisingly gratifying @ 
@ result. Instead of a percentage of successful impregnation amounting 
f to only about 20 to 30 per cent, he found that the percentage @ 
f under most favorable circumstances might be raised to even 95 per cent. 
# The necessary and logical result of this discovery suggested to those 
= interested in fish culture, the entire practicability of the different states @ 
i embarking upon the work of fish breeding upon a large scale, to renew : 
or increase an important food item. State after state has entered upon , 
i this work until now there are very few of the states of the Union which ff 
# have not engaged in fish breeding in some measure. ‘The success of this 
work has been so manifest that it is entirely within reason to say that 
i despite all obstacles, even those which the laws of well governed states 
| ought to remove, fish culture can restock our depopulated waters. | 

Mr. Green contributed largely to the literature connected with the 
subject of fish culture, and was a recognized authority on disputed 
questions. For many years he was superintendent of the N. Y. hatch- 
ery at Caledonia, N. Y., and actively overlooked the general conduct 
@ of the station until his death. He has educated many of the best fish 
# culturists of the United States in the rudiments of the business, who 


f are now at the head of important work all over the country. 
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1.—FISH COMMISSIONS.—AN HISTORICAL SKETCH. 
DR. JOEL C. PARKER. 


= One of the first and most pertinent questions asked in this utilitarian age, 
of any investment, whether public or private, is: Will it pay? And of no 
subject of a public nature has this been asked with more pertinacity than of 
the establishment, endowment and continuance of the Fish Commissioners in 
the several states of our union and that of the general government. 

It is a fair and honest question, and a sincere desire on the part of the 
commission of this state to answer it fairly and honestly is the object of this 
paper; and to do this, it seems quite to the point to review the reasons that 
first led to the establishment of such commissions; their success and failure 
so far, and to predicate from what has been done what may reasonably be 
expected for the future. 

It is generally conceded that the first successful modern experiment in the 
artificial propagation of fish was made by Stephen Ludwig Jacobi at Hoen- 
hausen, in Westphalia, in 1784, and was carried on successfully on the Jacobi 
estate for a period of more than eighty years; but the time had not yet come 
when public attention could be aroused to the gradual but sure decrease in 
the food supply furnished by the waters of the seas and rivers. Although 
these experiments were known among the more progressive nations throughout 
the world, yet nearly a hundred years elapsed before any particular attention 
was again called to this subject. At this time, 1842, an illiterate fisherman 
living among the mountain streams of the Vosges—Joseph Remy by name— 
re-discovered the fact that the eggs of the brook trout could be artificially 
fecundated and hatched, and in conjunction with a companion, Antoine Gehin, 
the work was carried on until it became publicly known. 

This was the germ out of which has grown the extensive and important 
system of fish culture; for as soon as it was demonstrated that one variety of 
fish could be successfully increased many hundred fold, the question of why 


70 EIGHTH REPORT—STATE FISHERIES. 


not others was sure to find an answer. Numerous experimentalists entered 
into the work, and with such marked success that at the end of four years 
the French government, recognizing its value as a great public benefit, estab- 
lished the first governmental station and inaugurated the plan of Fish Com- 
missions. This was followed in the same year by Norway, by Finland in 
1852, and by the United States in 1853, and since then nearly every govern- 
ment with any commercial fisheries interests have created commissions or in 
an equivalent way have encouraged and carried on some system of artificial 
' fish propagation as a public benefit. In the United States the several states, 
recognizing the inability of the general government to carry on a work so 
vast unaided, and that to a large extent the benefit derived was local, those 
states having a large pecuniary interest in the growth and capture of the 
inhabitants of the waters of rivers, seas and lakes, instituted commissions, 
placing in their hands such sums of money for carrying forward the work as 
the legislators deemed best. These commissions have from time to time 
issued reports. ‘These have shown how the money was expended and as far 
as possible the results obtained. 

In 1871 the first proposition to establish a commission was put before the 
legislature of this state. It met with but little support, and many jokes 
were launched at its advocates. But in 1873 Hon. Eli R, Miller—who may 
well be called the father of the Michigan Fish Commission—introduced a bill 
and pushed it with so much earnestness and enthusiasm, enlisting in his 
cause, outside of the Legislature, Hon. Geo. H. Jerome, of Niles, and Rev. 
J. G. Portman, of Benton Harbor, who brought a good deal of enthusiasm 
and some practical knowledge to bear on tne case, and through these efforts 
the bill passed and became a law. Governor Bagley appointed as commis- 
sioners Hon. Eli R. Miller, Hon. Geo. H. Jerome and Hon. George Clark, 
and the Legislature appropriated the sum of $15,012.50 to inaugurate the 
work. Since then the work has been carried forward by those having 
it in charge with that success and failure which must unavoidably attach to 
any enterprise in which there are many experiments to be tried and many 
obstacles, due to inexperience, to be overcome. One of the most difficult 
things that any commission has to deal with is the verification of some por- 
tions of their work, especially that into which the most time and money 
must be put, namely, the planting of fish in immense bodies of water, such 
as the salt and “unsalted”? seas. The field is so vast and the plants so small, 
comparatively, that of a necessity a long time must elapse, and a careful 
gathering of statistics, to be as carefully collated and generalized, of the 
yearly catch of such fish as are propagated and planted, the increase in num- 
ber and efficiency of all apparatus used in their capture, before any data can 
be formulated in which we can say we know, because it is a matter of mathe- 
matical demonstration. 

That which sustains and upholds us, and gives us the earnest courage of 
our convictions, are certain forms of deductive reasoning drawn from ob- 
served facts, and a few isolated facts that bear very strongly upon the case. 
Our deductions are from these and similar premises. It has been stated, 
and our observations confirm the statement, that not more than one egg of 
each thousand from a parent whitefish is fertilized‘and hatched, while by 
artificial ‘propagation 940 in each thousand are usually hatched. In each 
female fish there is an average of 25,000 ova, then from this one fish the 
average hatch will be 24,000 young fish, from each parent, artificially pro- 
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duced, against 25 inthe natural way. It is perfectly plain, then, that the 
product of one fish artificially handled, is nearly equal to 1,000 fish left to 
natural methods. ; 

From meagre reports collected, the amount of whitefish caught in 1885- 
86-87 was 13,572,370 pounds, an average of 4,524,723 pounds for each year. 
The average weight of each fish is two pounds; 2,262,061 would represent the 
number caught. Admitting that this is an adequate supply for the country, 
and if continued the supply would remain constant, then the number of 
female spawning fish necessary to maintain this supply naturally, would be 
90,482, and by the artificial method, 100 would suffice. Admitting that by 
either method the young reach maturity, and the chances are equal, then as 
soon as it can be ascertained—if it ever can be—how many fish a given area 
of water will support, it will only be a question of arithmetic as to how many 
fish we must plant each year to keep up the supply, and just what it will cost 
to produce them. ‘The most important factor, after all, and the one to which 
the least attention has been paid, is that of food for the fish we plant; prob- 
ably the greatest failures made by the commissions are those depending upon 
a proper food supply. It was almost taken for granted, by all primitive fish 
culturists, that as al! fish lived in water, therefore they would live and 
thrive in ali waters; and so in the early days of fish commissions thousands 
of fish were planted in unsuitable waters, and failures followed as a matter of 
course. In this state considerable numbers of whitefish and lake trout 
were planted in the inland lakes, and with the possible exception of a few 
planted with whitefish, were blooming failures. The eel experiment was 
another brilliant generalization. It was well known that the eel lived and 
throve in the dull, muddy water of the east, and it was very reasonably sup- 
posed that if transported a little further west he would be just as prolific and 
toothsome as in the east; the failure in this case was not one of food, but one 
of reproduction. We did not know then as well as we do now, that it was the 
- unvarying law of nature that the eel should go to the salt water to propagate 
his species, and therefore we brought several millions of eels and distributed 
through the state; they have grown to a large size, many of them, but have 
failed to furnish any ‘‘little ones.” 

The distribution of the California salmon has been another curious experi- 
ment. Planted in our brook-trout streams as “‘fry,’’ they remained and 
throve until the second year, when they disappeared entirely. From those 
planted in this state afew have been captured in the great lakes, these had 
grown toseveral pounds weight. In eastern waters, where the conditions 
seemed as favorable as in the waters of the Pacific, no results were obtained, 
while on the other hand the eastern shad, transported to the west, has so re- 
produced and multiplied that specimens have been gathered from San Diego 
to Oregon, and his place among the food fishes’of the west become a material 
and economical fact. : 

Of foreign fish introduced, the German carp has proved the most success- 
ful, and is to-day distributed and being successfully cultivated in nearly every 
state in the union. And so in experimenting, successes have more than 
balanced failures, and while many plans and theories are still tentative, or 
even questionable, still in its broadest generalization, fish propagation, as a 
great public benefit, has passed the experimental point, and become a fact of 
national importance. 


2.—THE OANADIAN AND AMERICAN FISHERIES OF THE 
GREAT LAKES. : 


BY JOHN HF. BISSELL. 


4 


One of the ways in which the Canadian treatment of the general subject of 
fisheries is valuable is the exact and useful knowledge which they obtain of 
the whole subject. This accurate knowledge of the fisheries is serviceable in 
many ways. For instance, it enables the Legislature to know its importance 
as a subject of legislation; it tallies from year to year the success or failure 
of the preservative measures; it points out distinctly the value of artificial 
propagation and the points at which natural sources of re-supply need 
re-inforcement by artificial and scientific methods. The Canadian reports 
show the total value of the fishery product of the Dominion, and also minutely 
the relative value of each item or variety of fish, as well as that for each 
province. 

There is before me the Report on the Fisheries of Canada for the year 
1883. On the first page is the statement that the product of 1883 was 
$134,100.64 more than for 1882 for the Dominion; the total valuation for 
1883 being $16,958,192. Ofcourse the greater part of this enormous pro- 
duction is of salt water fisheries, while the principal interest of dwellers 
along the great lakes is respecting the Canadian fresh-water fisheries—those 
of the province of Ontario. Before going into that, however, it will be 
interesting to look at the reports of 1884 and 1885, and compare the total 
production for those years with the total of 1882 and 1883. The figures are 
given as follows: 


di eFC AULD K Upc Pa Min ISM PR aura 1 em e508 o, ONS. ALAIN al eralee ttt I CY $16,824,092 34 
AI so 2 Pols SOR MAO ape ERO: IMMER Ee aM MeL: tes WON ak ESI a AE Teese PMOL acess haley: 16,958,192 98 
BOB AAA Me SCR Ue ty SI each ace ME ene pee rare ee ea ete 17,852,721 00 
BOO 029 OEE She ate aly) Ua yi he BY is aire a gece Rat iene eee een cy ge 60 2ay Bah ge trae ee 17,722,973 18 


There was a general increase for 1885 in all provinces except that of Nova 
Scotia, where there was a decrease of ‘‘nearly half a million in the item of 
mackerel alone.’’ 

Turning now to the province of Ontario we find the total value given for 
1883 to be $1,027,032.88, an increase over 1882 of $201,575 86. The principal 
items in the order of their values are: 


Salmon Trowkee ye ye TP ee En) Sh ane Te ce an $354,692 72 — 
Whitefish ne Oi sSNA eh Ly ei PR I ei A ea ec 264.581 60 
Herring and cistos eo pig es Se Ne a rere en ee en > 97,070 00 


Pickereb ys Mew es IN aap a ON Lak UNA Sree edi dee wa ae are cd Re 82,096 38 
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The expenditure for ‘“‘ fishery service’’ for the entire Dominion for the 
year 1883 was no less than $114,673.76, and in 1884 was $116,531.66, of which 
the amounts for the province of Ontario were as follows: 


Purpose. : 1883. 1884, 
Fishery Officers, BET ae and pense ee te ae eee ee wee ee? eee iy in 00 $15,192 73 
Fish-breeding...... burep, 4 oe pann c S tee a ee a NS eS 44 95 ___ 8,01 17 
ERT Cs Wis 2s les Jae Dp Nao Se Ei Bee ee oP De a os SBOE We A AEAE EY MAL LPH saa. 12 "$23,746 95. 95 ~ $93,903 90 


The total expenditure for fish-breeding in the Dominion for 1883 was 
$25,776.87, and the amount for fishery officers was $62,341.43. The total 
value of the fish product of Ontario for 1884 was $1,133,724.26. 

The number of men employed in this province as fishery officers in 1884 
was 82, for a coast line no longer than that of the state of Michigan. This 
number of men, designated as “ fishery officers,’’? does not include the men 
employed in fish-breeding, but only those employed as inspectors, overseers, 
and wardens to enforce the fishery laws. 

We desire to call particular attention to the figures for the year 1885, 
because that is the only year in which the Michigan fishery product has been 
accurately reported, and consequently the only season’s fishing for which any 
reasonable comparison can be made between this state and the province of 
Ontario. 

The total fish product of the province of Ontario for 1885 in value. was 
$1,342,691.77, or a little over four and two-thirds cents per pound on the 
average. 
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This statement includes. 913,100 pounds of fish consumed at home by the 
fishermen and their families or by others, so as not to appear in the totals of 
the amount marketed. 

During 1885 the expenditure for ‘‘ fishery service ” for the Dominion was 
$153,215.56; for fishery officers, $77,821.67; and for fish-breeding, $43,879.82. 

For the province of Ontario, in 1885, there was expended— 


For fishery officers, salaries and expenses......-..-.-------------.--------- $17,135 98 
TORIC RRR a eee Con ee li OU ca eS aioe ees 8,690 15 
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It should be noticed that the figure $8,690.15 for fish breeding does not 
include the salary of the superintendent or office expenses. urther, it is for 
the maintenance of two fish-breeding establishments; one at Newcastle, for 
trout and salmon, and one at Sandwich for whitefish and pickerel. The 
state of Michigan maintains four establishments or hatcheries, the estimated 
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cost of which was $9,476. On the basis of these figures, the output of young 
fish is about 20,000,000 in excess of the Canadian hatchery product, while the 
excess of expenditure is only about $800. It shouldZalso be noticed that the 
expenditure in Michigan for all purposes connected with the fisheries was, 
for 1885, but $12,000 (not including permanent improvements), against the 
Canadian expense for the same year, “for fish- breeding and care of the fisheries, 
$25,826.13, as given above. 

The force of this comparison will be more fully appreciated from the 
figures given below, which show the product of Michigan fisheries to be about 
equal to those of Ontario in weight; and if the values are computed at the 
same rate as the Canadian, the total value ‘will be about the same. 

In the seventh Michigan report (1886) the catch of 1885, as there estimated, 
is 26,381,875 pounds. Adding to the amount allowed by the Canadian report 
for home consumption, not reported, 913,100 pounds, we have, as the total 
to be estimated, 27,294,975 pounds. 

This, at the rate allowed in the Michigan report (three cents per pound), 
is equal to $818,849.25. But if teken as the Canadian product is, not by a 
general average, but at their figures for each species, the result will be as 


follows: 
. Michigan product, 1885. 
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Product of Michigan and Ontario, 1885. 


Pounds. Value. 
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The excess of the Ontario product over that of Michigan is thus seen to be 
1,482,043 pounds, while the value of the Michigan product is $141,201.50 
above that of Ontario. This result is accounted for by the larger production 
of whitefish in Michigan waters, as shown by the following comparison : 
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6,046,515 | $435,871 08 


Or if the Michigan product is figured at what is probably the exact Ontario 
average price, as their fish run, that is 4 cents per pound, it is $1,271,945.83. 
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But, in view of the larger production of whitefish in the Michigan catch, it 
does not appear that the above comparison is at all unfair. 

Taking the products of the two states as about equal in quantity and 
value, there is a very noticeable difference in the amounts expended by each 
in the care and conservation of this industry, as shown above. The coast 
line of each state is of the same length, about 2,000 miles. 

Detroit, Mich., March, 1887. 


3.—SOME EXPERIMENTS WITH THE FRY OF WHITEFISH. 


BY DR. J. C. PARKER. 


The question as to whether the young of the whitefish would find food and 
_ live when planted out of season much earlier than at the time at which they 
usually mature had been one of much discussion amongst those intzrested in 
fish-culture in Michigan, it being generally thought that while the lakes were 
filled with ice that the temperature of the water would be so low that there 
would be no organisms upon which the young fish could feed, and, consequently, 
starvation would ensue. ‘To test this question Superintendent Marks directed 
the overseer, Mr. A. W. Marks, of Petoskey Station, of the Michigan Fish 
Commission, to institute certain experiments and to report the same to the 
board. The report is as follows: 

On March 1, 1887, a small screen or crate made of wood and wire netting, . 
three feet long and four and a half in diameter, in the form of a cylinder, 
was placed through the ice in Little Traverse Bay, in 100 feet of water, and 
10,000 whitefish placed in the crate and lowered to the bottom with a strong 
rope. On March 5 the crate was raised and the young fry were nearly all . 
alive, only six dead onesfound. On March 10-the crate was raised again and 
twelve dead fish were found. Thefry had turned to a light brown, the: 
yolk sac was nearly absorbed and the fish seemed in good health. On March 
12 the crate was again raised and some of the fry taken out and brought home;3. 
also a jug of water from the bottom and another from the top was taken. 
One drop of this was placed under a strong glass and life could be seen very 
plentiful. The stomach of one of the small fish and a drop of the water was. 
placed under the glass and it was found to be full of diatoms and vegetable 
matter. The diatoms seemed to be working around the small pieces of vege- 
table matter; the sacof the fry had been absorbed and they were feeding upon. 
the vegetable matter and the animalcule. On March 14 the crates were again. 
lifted, and the fish seemed to be doing well in about the same condition as on 
the 12th. About 100 dead fish were found on the 14th. ‘The crate was lifted 
on the 18th: nochange could be seen. Onthe 24th the crate was again lifted, © 
.and some of the young had turned to a light green, the color of a herring a 

year old. On March 24 another crate was sunk, containing 5,000 fry. This’ 
was lifted on the 18th, and two dead fish were found in the crate. At this 

date the first crate sunk contained fish forty-five days old that had been under 
the ice twenty-eight days. About the last of March the ice moved out of the bay, 
thus preventing any further systematic observations. Later on the submerged 

crates were recovered, but the wire screens had become filled with sediment, 

caused by the roiling of the water consequent upon the breaking up of the 
ice, and no live fish were found in them This closed the experiments for 
that year, and circumstances prevented their continuance this spring. 


Grand Rapids, Mich. 


4.—SOME OBSERVATIONS ON THE BLACK BASS. 


PAPER READ BY MR. C. F. HOLT AT THE 17TH ANNUAL MEETING OF THE AMERICAN 
FISHERIES SOCIETY. . 


Having resided for the past 35 years on the bank of the Thornapple river, 
a favorite resort for that king of Michigan game fish, the small-mouthed 
black bass, I have had ample opportunity for studying their habits, and for 
the past few years have given the matter considerable attention. 

They leave their winter quarters, usually under heaps of drift-wood or in 
hollow, sunken logs, about the middle of April, and in a short time repair to 
their spawning grounds. I am quitesure that they pass the winter in hollow, 
sunken logs whenever they can, for, about the Ist of April, 1885, while 
removing some drift-wood from the river, we took out one hollow log that 
contained 18 small-mouth black bass, weighing from two to three pounds 
each; and again this year, at about the same time, I found six more under 
the same conditions. The spawning season here begins the last week in 
April. The first bed seen in 1885 was on April 28; in 1886, April 24; and 
in 1887 ana 1888, April 26. The places selected are in nearly still water, 
near the shore, and in water from one to two feet in depth. 

The beds are circular in form, from 18 inches to three feet in diameter, 
and are formed by cleaning from the bottom all sediment, sand, etc., leaving 
a bed of clean pebbles. This is the joint work of both male and female fish. 
The bed having been prepared, the female then moves slowly over it, depos- 
iting her ova, and the male impregnates them as fast as laid. The eggs, 
which are very small, are glued fast to the pebbles. The impregnation is 
almost absolutely perfect. 1n the past three years I have examined a large 
number of beds by carefully removing one or more of the pebbles covered 
with eggs, and examining them with a microscope, and have never yet found 
more than one per cent. of unimpregnated eggs. 

After the eggs are impregnated the male leaves to the female the whole care 
of the eggs and the young brood. She now passes constantly buckwards and 
forwards over the bed, the motion of her fin and tail keeping the eggs clean, - 
which the fact of their being glued fast permits her to do without washing 
them away. The following incident will illustrate the necessity for this con- 
stant care and attention on the part of the female, as well as point a moral, 
and furnish an illustration of how the greatest possible increase of this fish 
may be brought about: One evening in the spring of 1886 I noticed a ‘* jack 
light” coming down the river, and I felt certain that some of my pets would 
have to suffer. I had endeavored -to protect them as much as possible by 

‘requesting such neighbors as [ could reach to respect my wishes and to avoid 
the beds that I had under observation. Nearly all were willing to do so, but 
this time one of them made a mistake, as I expected they might, and when I 
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went out in the morning the mother fish was gone. I thought I would secure 
the young fish (they were just hatched) and take them to the house and 
‘‘bring them up by hand.” So. putting on my wading boots, I walked out to 
the bed, and there I found, not the young fry, but three or four crayfish and 
some minnows, which had evidently devoured every fish on the bed. At an- 
other time, under similar circumstances, except that the eggs were not 
hatched, the crayfish had destroyed all the eggs. I took up every pebble 
without finding a single one. 

The eggs are hatched in from five to ten days, according to the tempera- 
ture of the water. When first hatched, the young fish are transparent and 
so small as to be invisible to the naked eye. They have a much larger um- 
bilical sac than the young brook trout in proportion to the size of the body. 
At first they are unable to swim oreven move themselves from the bottom, 
but in from two to six weeks they begin to rise and swim, although they are 
from one to two months old before the sac wholly disappears and they become 
perfectly developed fish. 

After the fish are hatched the mother seldom passes over the bed, as in their 
then helpless state the motion of her fins would scatter them; but instead 
she now swims in circles around it, driving away all intruders, such as min- 
nows, crayfish, etc. After the young begin to swim she enlarges the circle 
until it becomes from ten to fifteen feet in diameter; she then gradually 
drives them towards the shore into shallow water, where she keeps them inside 
of a half circle, the shore forming the other side. From this half circle all 
of their natural enemies are carefully excluded, and the fish are “allowed to 
develop. After that is done she scatters them along the shore among the 
weeds and grass, where, if pursued, they can find hiding places. Then, and 
only then, does she leave them to care for themselves. They are now from 
one-half to three-fourths of an inch in length, black in color, and very 

lively, darting out of their hiding places and seizing their prey as readily as 
the elder fish, and by the first of October following will be two inches in 
length. 

Teena estimate the average number of eggs in the bedsat 4,000. Owing 
to the fact that some of the beds observed were near the mouths of cold 
spring brooks, where the temperature of the water in the river was much 
lower than where other beds were located, will account in a great measure, in 
my opinion, for the variation in the time taken for hatching the eggs and the 
development of the young fish; as in some seasons and in some locations I 
have found the young fish developed or weaned in one month from the time 
that the ova were deposited, and at other times two months were required for 
the same purpose. 

I have been unable to procure both male and female fish at the proper time 
to try artificial impregnation, but have repeatedly taken part of the ova from 
the bed as soon as impr-gnated and hatched them in dishes, and have kept 
them there until fully developed. Iam of the opinion that very little can 
be done in the way of artificial impregnation or hatching, as nature has done 
for the black bass all that could be done. 

All that the fish-culturist needs todo is to stock all suitable waters with 
them, where they do not now exist, and then protect them during the spawn- 
ing season. 


5.—CO-OPERATION IN FISH-CULTURE. 


BY JOHN H. BISSELL, OF THE MICHIGAN’ FISH COMMISSION. 


Within the limits properly allowed for a paper in a meeting like this, it is 
scarcely possible to do more than sketch or outline a subject such as [ 
have chosen. Iam consoled, however, with the reflection that the manner 
and style will be passed with indulgence if only there be some merit in the 
subjects presented for consideration, or at least good faith on the part of the 
reader. 

I think it is generally agreed, that fish-culture has passed its purely experi- 
mental stage. It is in‘fact fast becoming recognized as a practical art, and 
an established department of civil government, its definitely ascertained 
results, which are now unquestioned, fully warranting the recognition it has 
received from the states and the United States. Having so attained to 
the period when it is capable of being made a useful factor in the economy of 
every civilized state, the persons charged with the public duty of administer- 
ing its affairs and evoking useful results from its prosecution ought ever to 
be looking for reasonable and practical ways to secure it the highest degree 
of efficiency. The United States Commission with anew and broader organic 
law recently adopted and put in operation, with its departments of work new- 
ly recast and systematized, and under most zealous and competent guidance, 
is prepared now to apply in the solution of some economic problems, the 
many lessons of experiment and scientific observation, gathered and stored 
up in the past. ‘The states which have been dealing practically with the 
fishery question in the last ten years have made good progress towards reliable 
and permanent methods of fish-culture, and now at length are able to bring 
forward some definite and tangible proof concerning its results. 

Fish-culture, when appreciated and invoked in both its branches, artificial 
propagation and legal regulation, has demonstrated its ability to restore 
exhausted fisheries. Of that there is no need of citing evidence to this 
audience. The next forward movement toward the realization of the great 
promises of the practical Art of Fish-culture, in this country is, I believe, to 
be the working out of a just and comprehensive system of regulation of fish- 
ing as an industry, and as a recreation. A notable feature of this movement 
will be the attainment of more substantial coéperation amongst the organ- 


ized bodies existing for its prosecution under the state and federal govern- 
ment. 


10 
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I have in mind two principal topics: 1. Codperation between the United 
States Commission of Fish and Fisheries and the several State Fish Com- 
missions; and, 2. The limited codperation possible between the com- 
missions of neighboring states, or between states having similar fishery 
interests. J am not unaware of the fact that the United States Fish Com- 
mission has heretofore codperated with the state commissions. But I wish 
to call attention to the fact that such ec: dperation can be carried ont on 
broader lines with advantage to all concerned. 

You are all as familiar—perhaps many of you more so, than I—with the 
organizations employed in prosecuting fish-cultural work in this country, so 
that no detailed account of them is necessary. Here is the United States 
Fish Commission with men, with means, with appliances and with scientific 
knowledge, and while doing the same kinds of work that various state com- 
missions are doing, yet doing much more than any single state organization. 
Here are the state commissions each prosecuting the particular kinds of 
work required by local conditions under which in the different states fish- 
culture is being carried on. At the points where these different organizations 
have work common to each, why may there not be cordial and effective 
co-operation? Not merely the negative, of not interfering with each other, 
but the positive working together to economize expenditures and effort, and 
thus increase general and permanent results. 

Bordering the great lakes are six states having a population of about 
fourteeen millions of people. The fisheries of these great lakes, as their 
product enters into the general commerce of the country, cannot be regarded 
as the concern of the six states—they are of national importance. Ifthe fish 
captured in these lakes were consumed along their shores I grant that the 
states would have no special claim upon the general government for taking 
part in maintaining such fisheries, or helping in any way to their re-estab- 
lishment. This was the condition of affairs once; but with the modern 
facilities of rapid communication and improved methods of transportation, 
their product is marketed all over the country, and for that reason the states 
bordering the great lakes have, in my judgment, as good a right to assist- 
ance from the general government, in the directions I shall presently men- 
tion, as the fisheries of the Atlantic and Pacific Oceans. Our lake fisheries 
are not to be compared in extent and value to those of the seas, but itis a 
difference in degree notin kind. The United States is doing a most neces- 
sary work in the investigation and promotion of the Atlantic fisheries, is pre- 
paring to investigate more thoroughly, and help develop the fisheries of the 
Pacific; it has done the country an invaluable service in examining and illus- 
trating the seal and other fisheries in connection with the last general census; 
for all of which it has earned the confidence and commendation of the coun- 
try. Why should not a similar service be performed by it in co-operation 
with the states bordering the great lakes in making an exhaustive survey 
and examination of the fisheries from Duluth to the St. Lawrence river? 
“The reward of having wrought well is to have more work to do.”’ If the 
commission has not the equipment in steamers, the work already in hand 
probably requiring them all, why not borrow one or more of the revenue cut- 
ters that are lounging up and down the lakes? I may be doing that branch 
of the service an injustice, but I never have heard within ten years of those 
vessels doing anything more useful than cruise on a sort of dress-parade 
between Buffalo and Chicago. 
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- Ifa revenue cutter could not be spared, then why not borrow from the 
Navy Department a despatch-boat, or some of the many steamers not suitable 
for modern naval warfare, and have her fitted out for this service. To do 
what? To be manned with the necessary crew, under command of an offi- 
cer not above such service, placed under the direction of the United States 
Fish Commission, supplied by him with one or more naturalists, and one or 
more men competent to study and report upon the conditions, capacities and 
needs of the industrial fisheries, supplicd with drags, sounding appliances, 
proper thermometers, duplicate charts of the lakes, and complete fishing 
apparatus. Upon the charts could be marked spawning-beds, seining 
grounds, the lines of inshore and outside fishing, abandoned fishing grounds, 
the lines where certain kinds of fish are most plentiful or scarce, the pound- 
net fishing stations and the like. With such an equipment it would be prac- 
ticable to make a complete survey of the-.fishing, feeding and spawning 
grounds of the great lakes; exhaustive scientific observations and collections 
of the fauna;. a census of the fishing industry, its methods, its product, its . 
habits; in fact, a history that would, by its manifold and exact observations 
of the present condition and requirements of the industry and its possibili- 
ties, lead conclusively to a knowledge of the causes of its decadence, and 
what is necessary to be done for its restoration and permanent maintenance. 
Is it worth the expenditure? I think I can answer without hesitation for 
Michigan waters. I had occasion in 1886 to examine the history of Michigan 
fisheries, and was led to the conclusion, after careful examinations and com- 
‘parisons of such statistics as are obtainable, that if our waters had been as 
productive in 1885 as they were in 1859, with the effectiveness of apparatus 
and extent of operations in the former year, the money value of the products 
of Michigan waters in 1885 would have been not less than fifteen millions of 
dollars, instead of about one and one-half millions. In 1887 I compared the 
product of the Michigan fisheries for the year 1885 with those of the Province 
of Ontario, and found that the money value of the former, if computed upon 
the same basis as that employed by the Canadian Department of Marine and 
Fisheries, exceeded that of the Province by more than $100,000. 

The states bordering the great lakes having an immediate interest to be 
subserved by such an examination, as the work is being prosecuted in their 
waters, should co-operate by furnishing acrew of three or four men to assist 
in gathering statistics and other information, which would be of great value 
to the State Fish Commissions in illustrating to the Legislatures the kinds 
of regulations required to restrain wasteful fishing, which has gone so far 
towards depleting the waters, as well as the kind and extent of operations to 
restore productiveness of the waters. They might also direct or assist in the 
fishing operations of the expedition. Such an examination would also dem- 
onstrate the exact extent to which artificial propagation of whitefish bene- 
fited the fisheries, and indicate what points along the lakes required attention 
ia order to the more even distribution of future supplies. ‘The information 
so gathered would help, by furnishing the required data, towards another and 
most important feature in the regulation of the fisheries of the great lakes, 
namely, the licensing of fishing as an industry. In alluding thus briefly to 
this subject there is not time to more than call attention to the fact that a 
fair system of licensing would in time defray all or the larger part of the ex- 
penses of keeping up the supplies of fish when the waters were once well 
stocked, as well as such part of the cost of enforcing the laws as the state 
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would be called on to pay. There are several minor ways in which co-opera- 
tion can be advantageously adopted, but not of sufficient importance to be 
enumerated here. ‘They are being employed more or less, and are familiar to 
ou all, 

‘ For many years the U. S. Commission has thus co-operated with two or 
three of the New England States in procuring salmon and Schoodic salmon 
eggs, on terms, I believe, equitable and satisfactory to all parties, and with 
most excellent results. 

Another direction in which co-operation can, I believe, be advantageously 
employed is in a thorough examination of interior lakes. By interior, or 
inland, lakes the dwellers along the great lakes are wont to distinguish the 
smaller bodies of water wholly within the boundaries of the several states. 
In Michigan, the numbers, size, and natural conditions of the inland lakes 
make them a‘considerable part of the waters we are called upon to care for. 
In the earlier days of this work these lakes were planted with various kinds 
of fishes, not with any special reference to their adaptability to the fish 
planted, but because the commission had fish for that purpose, and in a gen- 
eral way the people in the vicinity of the lakes wanted fish. I do not say this 
with the design of casting any reflection upon the authorities of those days. 
The promiscuous planting of fish was then perfectly natural; and our expe- 
rience is based largely upon their mistakes as it is still more largely upon the 
notable success of so many of their experiments. As the years went by a 
very natural curiosity arose amongst citizens and fishery authorities to know 
what had been the result of those plants. Had all failed? Ifso, why? If 
the fish planted had not lived and prospered, would no others live in those 
waters ? And, finally, the question formulated itself, are these waters suit- 
able for any fish? If so, what kinds? There was but one way to answer 
these questions, and that was to goand findout. And so we went (by proxy). 
In 1885 in a desultory kind of a way the work of examining the lakes was 
begun. -In 1886 a proper crew was organized, consisting of three men, one 
being in charge. They were provided with a gang of gill-nets having meshes 
of four different sizes, thermometers, a small drag or trawl, sounding lines, 
fishing tackle, blank reports with printed instructions, and a complete camp- 
ing outfit. And so with fairly goodand practical results the lakes of three 
counties on the southern border of the state were examined and reported on. 
For a short time towards the end of summer a second crew was sent out to 
examine some places where there were special reasons for knowing the con- 
tents and capabilities of several lakes. Ini 1887 further improvements were 
made in the outfit, and the crew increased to four. The addition of one 
man secured more expeditious work. ‘The result of these examinations give 
the Michigan Commission in permanent and convenient form, not only the 
exact, but the essential facts about the lakes in eight counties of this state. 
The size, depth, character of bottom, quality of water, temperature, inhabit- 
ants, kinds and quantities of food; in a word what fish are there, and the 
knowledge of what can and ought to be therein order to obtain the greatest 
productiveness of the given waters. 

One characteristic these examinations have lacked. They afford an oppor- 
tunity for scientific investigation, which would add materially to their prac- 
tical utility, and which would certainly make them more complete from all 
points of view. We have not the means to supply that want. The United 
States Fish Commission has the means and the men. We are discussing with 
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which the two could aid each other. The University or Agriculttral College, 
or both, might farnish the naturalists to accompany a crew of fish commis- 
sion men in examining interior lakes and streams. They might doa notable 
service by furnishing a naturalist, who is expert with the microscope, to be pres- 
ent with our crews employed in gathering ova of different fishes; and by a 
critical study of ovaand milt during the spawning time, instruct the men as to 
the appearance of the perfectly matured male and female properties, so as to 
bring such operations still nearer to perfection. Atthesame time, facts so ac- 
quired might be an actual and useful contribution to scientific knowledge. 
I am indebted to Mr. Marks, the Michigan Superintendent, for this proposal 
to improve the already good results attained in artificial fertilization. 
Detroit, May 16, 1888. 


6.—NOTES ON THE FOOD OF THE FISHES OF THE MISSISSIPPI 
VALLEY. > 


BY PROF. 8. A. FORBES. 


There is a kind of insect in the South, called the agricultural ant, which is 
extremely fond of the seeds of certain grasses growing there spontaneously 
among the many species which make the prairie sod. Naturally.the agricultural’ 
methods of this ant are of a very primitive sort, and even fall below those of 
the native Indian. Besides collecting, wherever it can find them, the fallen 
seeds of many grasses and other plants, and storing these in its burrows, it 
also clears completely an area from six to twelve feet wide around its nest, 
and here either sows or permits to grow only one or two of the common grasses 
of whose seeds it is especially fond, harvesting the product and storing it for 
future use. It has not learned to cultivate the soil, or to introduce exotic 
plants of larger yield and better quality than those native to the sod, but it 
has advanced so far as to destroy on a little tract the competitors of the plants 
which bear its favorite food, and thus secures a large and more convenient 
supply than would grow spontaneously. I mention this little ant because its 
agriculture seems to me to illustrate very well the aquaculture practiced by 
mankind at the present time. As this little insect collects the seeds of weeds 
wherever they happen to grow, so we fish the streams for whatever they hap- 
pen to contain; and as it clearsits little farm around its burrow, so we make 
our little fish ponds, seine out the worthless and destructive fishes, the snakes, 
frogs, and turtles, and throw the better species back to increase for our benefit. 
In two things our aquaculture is in advance of the agriculture of the ants,— 
we have successfully introduced two or three foreign species, and we have 
learned to take measures to maintain the fish supply wherever it has suffered 
from the effects of overpopulation. ‘The first of these measures the ants have 
not thought of, and the second they probably do not need, because their 
numbers do not overrun theirfood supply. I believe it will pay us to inquire 
whether we can hope to get beyond this ant stage of aquaculture, and whether 
we may not learn to do at least as much to increase and improve the product 
of the waters of the country as the wild Indian did to cultivate the soil. 

At present, four things are done, in general: First, we attempt to maintain 
or restore the relative numbers of our valuable aquatic animals—fish 
especially—defending the population of our waters against the evils growing 
out of civilized settlements. This is like trying to restore the native growth 
of trees and grasses to the surfaces deadened by travel and building, and by 
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careless or unskillful usage. Second, we try to increase the relative numbers 
of the most valuable of our native aquatic animals above the limit fixed 
originally by nature. This is as if we should collect and plant the nuts and 
acorns in the woods, and gather and sow abroad the seeds of the most valuable 
native grasses, in the hope that this artificial aid might enable our favorites 
to surpass their rivals. Third, we have aimed to introduce foreign with our 
native species in our natural waters. This is too much like sowing quantities 
of apple seeds and wheat and corn broadcast in the woods and on the prairies 
in the hope that if we use seed enough the plants we seek to introduce will 
crowd out the native vegetation. And, finally, we do, on a smallscale, partly 
imitate actual agriculture by clearing or forming little patches of water here 
and there, and planting in them an exotic fish, protecting it from the com- 
petition of the native species. Here we approach the agricultural practice of 
the native Indian, who partly cleared his little patches in the river bottoms 
and planted and harvested the exotic corn and beans and pumpkins. 

But it will not do to push this parallel too far. There are some things 
possible in agriculture which the aquaculturist cannot do. We cannot plow 
and till our lakes and rivers as the farmer does the prairie sod, ruthlessly 
exterminating all the native forms of life in order to substitute other sorts 
more useful to him. And even where we clear a little lake or start a pond, 
stocking it with carp or croppie, we cannot keep out the frogs and bullheads 
by any artificial tillage, as the farmer can the weeds. We are compelled, in 
other words, to work for improvement in the midst of things as they are. 
Not being able to destroy the native population of our waters, we have to 
take it into account and then make our adjustments to it. And right here, 
it has long seemed to me, is where the work is most needed. If we cannot 
get rid of the natural order we certainly need to understand it. If we cannot 
destroy the native population, but must live.and work with and through it, 
we certainly ought to know what it is like and what we can do with it; what 
we can do in spite of it, and what we cannot do because of it. It is because 
I have worked out some parts of an answer to these questions that I have 
ventured to appear here to-day, in a society of fish-culturists. If fish- 
culture is merely the culture of fishes, then I can have little or nothing to say, 
because I never raised a fish in my life; but if a scientific and rational fish- 
culture must finally merge in the broader science and art of aquaculture; if 
we must study to understand and improve the system of aquatic life into the 
midst of which we thrust our little fishes,—then I may perhaps claim some 
share in your deliberations. 

What I have to report to-day is chiefly an answer to the question: What 
do our native fishes eat? Thisis only a single item of what we really need 
to know, and yet perhaps a larger one than might at first be supposed. 
Although fishes are the dominant class in every fairly permanent, body of 
fresh water, they have no great variety of interests or occupations; but 
except for the relatively brief intervals devoted to their simple office of 
reproduction, they do little but to search for food and to eat, and avoid being 
eaten in turn; consequently, if we seek to measure or estimate their function 
in the general system of life in any region or locality, we are limited chiefly 
to their food relations, immediate and remote. 

Among the purely practical results to be anticipated from such a study, 
are a more accurate knowledge of the conditions favorable to the growth and 
multiplication of the more important species; the ability to judge intelligently 
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of the fitness of any body of water to sustain a greater number or a more 
profitable assemblage of fishes than those occurring there spontaneously ; 
guidance as to the new elements of food and circumstance which it will be 
necessary to supply to insure the successful introduction into any lake or 
stream of a fish not native there; and aclear recognition of the fact that 
intelligent fish-culture must take into account the necessities of the species 
whose increase is desired, through all ages and all stages of their growth, at 
every season of the year, and under all varieties of condition likely to arise. 

We should derive, in short, from these and similar researches, a body of 
full, precise, and significant knowledge to take the place of the guess-work 
and empiricism upon which we must otherwise depend as the basis of our 
efforts to maintain and increase the supply of food and the incitement to 
healthful recreation afforded by the waters of the country. 

As a contribution to the general subject, I present herewith a summary 
account of the food of twelve hundred and fifteen fishes, obtained from the 
waters of the state of [llinois at intervals from 1876 to 1887, and in various 
months from April to November. These fishes belonged to eighty-seven 
species of sixty-three genera and twenty-five families. They were taken from 
waters of every description, ranging from Lake Michigan to weedy, stagnant 
ponds and temporary pools, and from the Mississippi and Ohio rivers to the 
muddy prairie creeks, and the rocky rivulets of the hilly portions of the 
state. Nine hundred and fourteen of the examples studied were practically 
adult, so far as the purposes of this investigation are concerned, the remain- 
ing three hundred and one being young, in the first stage of their food and 
feeding habits. More than half these young belonged to a single species— 
the common lake whitefish—but the remainder were well distributed. 

I have arranged the matter under the following general heads: (1) a 
general account of the food of the most important species and families of 
our native adult fishes; (2) a brief account of the food of the young; and (3) 
a summary statement of the food, so made as to exhibit (a) the kinds and 
relative importance of the principal competitions among fishes, and (b) the 
relative value to the principal species of fishes of the major elements of their 
food. 

First, then, I will attempt to give you very briefly, and in the most general 
way, the facts relating to the food of the most important fishes, those which 
I think most likely to interest you as fish-culturists, taking the species in their 
zoological order rather than in the order of their economic importance. 


FOOD OF ADULTS. 


The abundant white perch or sheephead of the larger rivers and lakes, now 
commonly marketed, I find feeding, when full grown, almost exclusively 
upon the bivalve mollusks known in the west as clams, whose heavy shells 
this fish is enabled to crush and grind by a special apparatus in the throat. 
The shells are swallowed with the bodies and pass, in part at least, through the 
intestine. Half-grown specimens feed in much larger ratio upon aquatic 
insects, especially the larve of May flies, but take likewise the smaller 
mollusks with spiral shells, commonly known as water snails, the food in. my 
examples being about equally divided between these two elements. The 
youngest specimens feed, like the young of fishes 1 in general, upon the small- 
est of the crustacea. 
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The common perch or “‘ring perch,” excessively abundant throughout the 
northern part of the country, varies in food according to the waters it in- 
habits, those in the great lakes feeding almost wholly upon small fishes 
(especially of the minnow family), and upon crayfishes—five or six times as 
many of the former as of the latter. River specimens, however, eat few 
fishes, but they find nearly half their food among the crustacea, partly cray- 
fishes, but chiefly the smaller kinds, known to zodlogists as amphipods and 
isopods, and in common speech as water-lice and brook shrimps. Aquatic 
insect larve, especially those of day-flies, and small spiral-shelled mollusks 
are eaten in about equal ratio. 

The two pike-perch or “wall-eyed pike,” are exclusively piscivorous, if 
we may judge from twenty-six specimens whose food I studied. More thana 
fourth of the fishes taken consisted of the spiny-finned species, including 
eight per cent. of catfishes, but nearly half were the common gizzard shad. 

We shall find accumulating evidence that this shad, not used with us for 
food, is, notwithstanding, one of the most valuable fishes in our streams. 
Nevertheless, not the slightest attention is paid to its preservation, much less 
to its encouragement. The fisiermen commonly regard these fishes as a 
mere nuisance, and leave them to die on the bank by hundreds, rather than 
take the trouble to return them to the water. They are a very delicate 
species, and are easily killed by rough handling in the seine, but the major- 
ity of those captured might be saved with a little care. 

Their abundance as compared with some other species in our rivers might 
seem to indicate that they are common enough asitis. Few realize, however, 
the number of fishes needed to feed a pike-perch to maturity. ‘Two or three 
items from my notes will furnish the basis for an intelligent estimate. 

From the stomach of a pike-perch caught in Peoria lake, October 27, 1878, 
I took ten well-preserved specimens of gizzard shad, each from three to four 
inches long; and from another I took seven of the same species, none under 
four inches in length. As the gizzard is a very thin, high fish, with aserrate 
Delly, these were as large as a pike-perch can well swallow; and we may safe- 
ly suppose that not less than five of this shad would make a full meal for 
that fish. The pike-perch is a very active hunter, and it is not at all 
probable that one can live and thrive on less than three such meals a week. 
The specimens above mentioned were taken in cold autumn weather, when 
most other fishes were eating but little; but since fishes generally take rela- 
tively little food in winter, we will suppose that the pike-perch eats, during 
the year, on an average, at this rate per week for forty weeks, giving us @ 
total per annwm of six hundred gizzard shad destroyed by one pike-perch. 
We cannot reckon the average life of a pike-perch at less than three years, 
and it is probably nearer five. The smallest estimate we can reasonably make 
of the food of each pike-perch would therefore be somewhere between 
eighteen hundred and three thousand fishes like the gizzard shad. A hun- © 
dred pike-perch, such as should be taken each year along a few miles of ariver 
like the Illinois, would therefore require from one hundred and eighty 
thousand to three hundred thousand fishes for their food. Finally, when we 
take into account the fact that a number of other species also prey upon the 
gizzard shad, and that the whole number destroyed in all ways must not 
exceed the mere surplus reproduced—otherwise the species would soon be 
extinguished—we can form an approximate idea of the multitudes in which 
the food species must abound if we would support any great number of 
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predaceous fishes. The gizzard shad, being a mud-eater and a vegetarian, 
taking little animal food except when very young, can probably be more 
readily maintained in large numbers in our muddy streams than any other 
fish. | : 

The two species of black bass differ, according to my observations, in the 
character of their food, the large-mouthed species eating more fishes and the 
small-mouthed more crayfishes. Here, also, the gizzard shad made more than 
half the food. — 

The common sunfishes are readily divisible into four groups, based on their 
feeding structures and their food; one characterized especially by the wide 
mouth, including the black warrior and the blue-checked sunfish, took a 
noticeable amount of fishes, the ratio varying from a third to a half, the 
remainder of the food being chiefly insects, crayfishes and smaller crusta- 
ceans. ‘Those with small mouths, pointed teeth in the throat, and short gill- 
rakers, like the most abundant of the river species, took scarcely any fishes, 
but fed chiefly on insects and crustaceans, the latter principally the forms of 
medium size (amphipods and isopods). Some of this group likewise took a 
large amount of vegetation, amounting to a third or fourth of the whole. 

A group with small mouths and blunt conical teeth in the throat, illus- 
trated by the common bream or pumpkin seed, was distinguished especially 
by the number of small snail-like mollusks eaten, these making, in my speci- 
mens, more than a third of the food. The remainder was chiefly aquatic 
insect larve, the medium-sized crustacea and water plants. 

The fourth group, illustrated by the croppies, have the mouth long but nar- 
row, and the gill-rakers numerous and long. By these a few fishes are taken, 
but the food is chiefly insects and the smallest crustaceans—those commonly 
referred to as entomostraca, a food resource which they are enabled to draw 
upon by the straining apparatus in the gills. 

Passing to the pike or pickerel of our Western rivers, I find that the com- 
mon large river pike, Hsoz lucius, is almost wholly pisciverous, a single 
specimen only out of the thirty-seven examined, having taken a number of 
dragon flies. About a fifth of the fishes were sunfishes (half of them crop- 
pies) and black bass. Twenty of these thirty-seven pike had taken gizzard 
shad, which made, in fact, nearly half of the food of the entire group. Min- 
nows were found in only two, and three had eaten buffalo fish. 

The striking features of this record are the importance of the gizzard shad, 
the abundance of the spiny-finned fishes, including some of the most: valuable 
kinds, and the insignificant number of minnows and suckers taken. 

The grass pickerel, a species which rarely reaches a foot in length, had 
eaten tadpoles of frogs, and fishes and insects, the latter making more than 
a third of the food, and consisting chiefly of the larve of dragon flies. 

The gizzard shad, mentioned above as an especially valuable element of 
the food of the higher fishes, feeds itself almost wholly upon mud, with 
which the long and coiled intestine of every specimen was filled from end to 
end. This mud contained, on an average, about twenty per cent. of minute 
vegetable debris, with occasionally a little animal matter. 

The great minnow family I can scarcely pass by, since it contributes so 
largely to the food of other fishes, although itself of little or no direct ad- 
vantage to mankind. I found this family dividing into several groups based 
upon the length of the intestine and the form of the pharyngeal teeth. In 
the first of these groups, containing several of the more abundant sorts, 


APPENDIX. | mee! 


about three-fourths of the food consisted of soft black mud, the remainder 
being both animal and vegetable matter, chiefly the latter. These fishes all 
had very long intestines and smooth grinding teeth in the throat. In another 
group quantities of mud are also taken, but with it many Hntomostraca, 
while in groups three and four, containing by far the greater portion of the 
_ family, the food is essentially different, about three-fourths of it being insects 
and small crustaceans, and the remainder vegetation. I note especially here 
the value of the mud-eating minnows as food for larger fishes, since while 
abundant and easily maintained, they do not compete with the young of the 
larger fishes to whose sustenance they may be applied. ; 

One of the most striking characteristics of the fish-fauna of the Mississippi 
valley is the prominence of the sucker family, several of which are among 
the most abundant of our larger fishes. About one-tenth the food of this 
family, taken as a whole, consisted of vegetation, eaten chiefly by the buffalo 
fishes, and in them composed largely of distillery slops. ‘The family is, how- 
ever, essentially carnivorous, mollusks and insects appearing in nearly equal 
ratio in the food. ‘The former are taken much the more generally by the 
cylindrical suckers, and the latter about equally by all except the stone 
roller, which collects great quantities of insect food by pushing about the 
stones in running water. A large proportion of the insects eaten are small 
larvee of gnats (Chironomus). Some of the deeper-bodied species with long 
gill-rakéers, especially the river carp, feed largely on Hntomostraca, this latter 
species swallowing also considerable quantities of mud. 

The catfishes, taken together, are nearly omnivorous in habit, and their 
feeding structures have a correspondingly general character. The capacious 
mouth, wide gullet, and short, broad stomach admit objects of large size and 
nearly every shape. The jaws, each armed with a broad pad of fine, sharp 
teeth, are well calculated to grasp and hold soft bodies as well as hard. The 
gill-rakers are of average number and development, and crushing jaws in the 
throat, broad, stout arches below, and oval pads above, covered with minute 
pointed teeth, serve fairly well to break the crusts of insects and the shells of 
the smaller mollusks, and to squeeze and grind the vegetable objects which 
occur in the food. The most peculiar feeding habit relates to the larger 
bivalve mollusks, the bodies of which are frequently found almost entire in 

the stomachs of these fishes and always without a fragment of ashell. I have 
been repeatedly assured by fishermen that the catfish seizes the foot of the 
mollusk while the latter is extended from the shell, and tears the animal 
loose by vigorously jerking and rubbing it about. One intelligent fisherman 
informed me that he was often first notified of the presence of catfishes in his 
seine, in making a haul, by seeing the fragments of clams floating on the surface, 
disgorged by the struggling captives. Finally, these are the only habitual 
scavengers among our common fishes. ‘The larger deep-water species from 
the great rivers are strictly piscivorous, so far as known. Very small stone- 
cats feed on the smaller insect larve and the medium-sized crustacea. ‘The 
spotted cat, blue Fulton, or fiddler, feeds largely on mollusks, but is, never- 
theless, chiefly insectivorous. It differs from most of the river catfishes by 
eating water-plants to a considerable extent. ‘The common bullhead is more 
strictly omnivorous than any other kind, its food being composed about 
equally of fishes, mollusks, aquatic insects, and vegetable structures, with a 
very considerable ratio of crustaceans added. ‘The great mud-cat, or Morgan 
cat, reaching a weight of over one hundred pounds, seems to feed entirely 

upon fishes. 
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The abundant and peculiar dogfish, or “ grindle,’’ is strictly carnivorous, 
about one-third of the food being fishes, a fourth of it small mollusks, and — 
nearly half crustaceans, chiefly crayfish. 

The gars are all strictly piscivorous, feeding especially upon the gizzard 
shad. 

The most remarkable of our fishes, in structure and feeding habit, ig the 
shovel-fish, or ‘“‘spoonbill,” of the Mississippi and its larger tributaries. It is 
a large species, reaching a weight of thirty pounds and upwards and a length 
_of six feet or more, including the paddle-like snout. Although so large, the 
greater part of its food consists of the smallest aquatic Crustacea and insect 
larvee, strained from the water by means of an extraordinary apparatus in the 
gills, composed of long and slender gill-rakers, a double series on each arch, 
and over five hundred in a series. Interlocking as these do when the gill 
apparatus is extended, they form a strainer sufficient to arrest the smallest 
living forms above the Protozoa, and with the immense opening of the mouth 
and equally free provision for the exit of water from the gill chamber, enable 
this fish to strain out enormous quantities of these minute animal forms, 
especially those most commonly reserved for young fishes. It takes also, in 
midsummer, insect larve of medium size, but evidently avoids vegetation, 
and never swallows mud. 


FOOD OF THE YOUNG. 


By an examination of three hundred and one specimens, representing twenty- 
seven species, twenty-six genera and twelve families of Illinois fishes, I learn 
that the food of many species of fishes differs greatly according to age; and 
that, in fact, the life of most of our fishes divides into at least two periods, 
and that of many into three, with respect to the kinds of food chiefly taken. 
Further, in the first of these periods a remarkable similarity of food was 
noticed among species whose later feeding habits are widely different. The 
full-grown black bass, for example, feeds principally of fishes and crayfishes, 
the sheepshead on mollusks, and the gizzard shad on mud and Alge, while the, 
catfishes are nearly omnivorous; yet all these agree so closely in food .when 
very small, that one could not possibly tell from the contents of the stomachs 

which group he was dealing with. 

In the earliest stage, all the fishes studied, except suckers and minnows, 
depend for food on the smallest crustaceans, commonly called Entomostraca, 
and on certain small worm-like larve of gnats or gnat-like flies scarcely larger 
than these crustaceans, and usually occurring with them. By far the most 
abundant of these insect larvee was that known as Chironomus. ‘The suckers 
and minnows differ from our other fishes by being toothless while very young, 
as well as when adult, while our other toothless fishes, gizzard shad, whitefish, 
etc., have in youth a set of evanescent teeth. These toothless young I found 
feeding in part on still smaller prey than the others, taking the smallest 
animal forms (wheel animalcules), various Protozoa, and Alge so minute 
that the whole plant consists of a single vegetable cell. The food of the 
whitefish fry was determined by keeping several hundred of them in a large 
aquarium kept constantly supplied with all the living objects which a fine 
gauze net would separate from the waters of Lake Michigan, : 

While small fishes of all sorts are evidently competitors for food, this com- 
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petition is relieved to some extent by differences of breeding season, the 
species dropping in successively to the banquet, some commencing in very 
early spring, or even, like the whitefish, depositing their eggs in fall, that 
their young may be the first at the board, while others delay until June or 
July. The most active breeding period coincides, however, with that of the 
greatest evolution of H’ntomostraca in the back-waters of our streams; that 
is, the early spring. ‘That large adult fishes with fine and numerous rakers 
on the gills—like the shovel fish and the river carp —many compete directly 
with the young of all other species, and tend to keep their numbers down by. 
diminishing their food supply—especially in times of scarcity—is very probable, 
but is not certainly true as a general thing; for these larger fishes have other 
food resources, also, and many resort to Entomostraca only when these are 
superabundant, thus appropriating the mere excess above what are required 
for the young of other groups. Of the fishes which emerge from this earliest 
stage through increase in size with failure to develop alimentary structures 
especially fitted to the appropriation of minute animal forms, some become 
mud-eaters, like the Campostoma and the gizzard shad; a few apparently 
become vegetarians at once; but most pass into or through an insectivorous 
stage. After this a few become nearly omnivorous, like the bullhead; others 
learn to depend chiefly on molluscan food—the sheepshead and the red horse 
species; but many. become essentially carnivorous. In fact, unless the gars 
are an exception, as they now seem to be (attacking young tishes almost as 
soon as they can swallow), all our specially carnivorous fishes make a progress 
of three steps, marked, respectively, by the predominance of Entomostraca, 
insects, and fishes in their food; and the same is true of those strictly fitted 
for a molluscan diet. 


PRINCIPAL ELEMENTS OF THE FOOD. 


An analysis of the facts made with reference to the kinds of fishes eating 
each of the principal articles in the dietary of the class, and showing the 
relative importance of these elements in the food of the various species, will 
have its separate interest for us, especially as it will exhibit the competition 
of fishes for food, and also the nature and the energy of the restraints imposed 
by fishes on the multiplication of their principal food species. 

The principal fish-eaters among our fishes—those whose average food in the 
adult stage consists of seventy-five per cent., or more, of fishes—are the bur- 
bot, the pike-perch or wall-eyed pike, the common pike or pickerel, the 
large-mouthed black bass, the channel-cat, the mud-cat and the gars. Pos- 
sibly, also, the golden shad will be found strictly ichthyophagous, this being 
the case with the four specimens which I studied. Those which take fishes 
in considerable but moderate amount—the ratios ranging in my specimens 
from twenty-five to sixty-five per cent.—are the war-mouth (Chenobryttus), 
the blue-cheeked sunfish, the grass pickerel, the dog-fish, the spotted cat and 
the small miller’s thumb. The white and the striped bass, the common 
perch, the remaining sunfishes (those with smaller mouths), the rock bass 
and the croppie take but few fishes, these making, according to my observa- 
tions, not less than five nor more than twenty-five per cent. of their food. 
Those which never capture living fishes, or, at most, to a merely trivial 
extent, are the white perch or sheepshead, the gizzard shad, the suckers and 
the shovel fish among the larger species; and the darters, the brook silver- 
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sides, the stickleback, the mud: minnows, the top minnows, the stone-cats 
and the common minnows generally among the smaller kinds. Our eight 
specimens of the toothed herring had taken no fishes whatever; while our 
nineteen examples of the pirate perch had eaten only two per cent. 

Rough-scaled fishes with spiny fins were eaten by the miller’s thumb, the 
common pike, the wall-eyed pike, the large-mouthed black bass, the croppies, © 
the dog-fish, the common perch, the burbot, the bullhead, the common sun- 
fish (Lepomis pallidus), the small-mouthed black bass, the grass pickerel, the 
gar and the mud-cat (Lepfops). Among these, the common perch and the 
-sunfishes were most frequently taken—doubtless owing to their greater rela- 
tive abundance—the perch occurring in the food of the burbot, the large- 
mouthed black bass and the bullhead; and the sunfishes in both species of - 
wall-eyed pike, the common pike, the gars, pickerel, bullheads and mud-cat. 
Black bass were taken from the common pike (/soz), the wall-eyed pike 
(Stizostedion) and the gar. Croppie and rock bass I recognized only in the 
pike. Hven the catfishes with their stout, sharp and poisoned spines were 
more frequently eaten than would have been expected—taken, according to 
my notes, by the wall-eyed pike, both black bass, and a fellow species of the 
family, the gouson or mud-cat. 

The soft-finned fishes were not very much more abundant, on the whole, in 
the stomachs of other species, than those with ctenoid scales, spiny fins and 
other defensive structures, an unexpected circumstance which I cannot at 
present explain, because [do not know whether it expresses a normal and 
fixed relation, or whether it may not be due to human interference. 

Only the caifishes seem to have acquired defensive structures equal to their 
protection, the predatory apparatus of the carnivorous fishes having other- 
wise outrun in development the protective armor of the best-defended spe- 
cles. 

Among the soft-finned species 'the most valuable as food for other fish is the 
gizzard shad, Dorosoma, this single fish being about twice as common in adults 
as allthe minnow family taken together. It made forty per cent. of the food 
of the wall-eyed pike; a third that of the black bass; nearly half that of the 
common pike or “ pickerel;” two-thirds that of the four specimens of golden 
shad examined; and a third of the food of the gars. The only other fishes in 
whose stomachs it was recognized were the yellow cat, Jctalwrus natalis, and 
young white bass, Roccus. It thus seems to be the especial food of the large 
game fishes and other particularly predaceous kinds. 

The minnow family (Cyprinids) are in our waters especially appropriated 
to the support of the half-grown game fishes, and the smaller carnivorous 
kinds. ‘They were found in the wall-eyed pike, the perch, the black bass, the 
blue-checked sunfish, the croppie, the pirate perch, the pike, the little 
pickerel, the chub minnow, the yellow cat, the mud-cat, the dogfish, and the 
gar. 

F Suckers, Catostomatide, I determined only from the pike, the sheepshead, 
the blue-cheeked sunfish (cyanellus), the yellow cat, and the dogfish (Ama), 
Buffalo and carp occurred in the pike, the dogfish, and the above sunfish. 

The ponds and muddy streams of the Mississippi valley are the native home 
of mollusks of remarkable variety and number, and these form a feature of 
the fauna of the region not less conspicuous and important than its leading 
groups of fishes. We might, therefore, reasonably expect to find these domi- 
nant groups connected by the food relation; and consistently with this 


APPENDIX. 95 


expectation, we observe that the sheepshead, the catfishes, the suckers and 
the dogfish find an important part of their food in the molluscan forms 
abundant in the waters which they themselves most frequent. The class as a 
whole makes about one-fourth of the food of the dogfish and the sheepshead 
—taking the latter as they come, half-grown and adults together—about half 
that of the cylindrical suckers—rising to sixty per cent in the red horse—and 
a considerable ratio (fourteen to sixteen per cent) of the food of the perch, 
the common catfishes (Amiurus and Ictalurus), the small-mouthed sunfishes, 
the top minnows, and the shiner (Notemigonus). Notwithstanding the 
abundance of the fresh-water clams or river mussels (Unio and Anodonta), 
only a single river fish is especially adapted to their destruction, viz., the 
white perch or sheepshead, and this species derives, on the whole, a larger 
part of its food from univalve than ftom bivalve mollusks, the former eaten 
especially by half-grown specimens, and the latter being the chief dependence 
of the adults. The ability of the catfishes to tear the less powerful clams 
from their shells has been already mentioned. Large clams were eaten freely 
by the full-grown sheepshead—whose enormous and powerful pharyngeal 
jaws with their solid pavement teeth are especially adapted to crushing the 
shells of mollusks—and by the bullheads (Amiurus), especially the marbled 
cat. The small and thin-shelled Spheriums are much more frequently 
objects in the food of the mollusk-eating fishes than are the Unios. This 
genus alone made twenty-nine per cent of the food of our one hundred and 
seven specimens of the sucker family, and nineteen per cent of that of a dozen 
dogfishes. Among the suckers it was eaten greedily by both the cylindrical 
and the deep-bodied species, although somewhat more freely by the former. 
Even the river carp, with its weak pharyngeal jaws and delicate teeth, finds 
these sufficient to crush the shells of Spherium, and our nineteen specimens 
had obtained about one-fourth of their food from this genus. Besides the 
above families, smaller quantities of the bivalve mollusks occurred in the food 
of one of the sunfishes (Lepomis pallidus), and—doubtless by accident only— 
in the gizzard shad. The gasteropod mollusks (snails of various descriptions) 
were more abundant than bivalve forms in the sheepshead, sunfish, and all the 
smaller fishes which feed upon Mollusca, but less abundant in the suckers and 
the catfishes. In the sheepshead they made one-fifth of the food of the 
twenty-five specimens examined, but the greater part of these had not yet 
passed the insectivorous stage, this being much longer continued in the 
sheepshead than in many other fishes. A few of these univalve Mollusca 
occurred in the food of the common perch and in certain species of sunfishes 
—especially the superabundant bream or pumpkin-seed. ‘Chey made fifteen 
per cent of the food of the minute top minnows, and occurred in smaller 
quantities among the darters, the little pickerel, the mud minnows, and the 
cyprinoids. ‘The heavier river snails, Vivipara and Melantho, were eaten 
especially by the cylindrical suckers and the catfishes. The delicate pond 
snails (Succinea, Lemna, and Physa) were taken chiefly by the smaller mol- 
lusk-eating fishes— a few of them also by the catfishes and the suckers. 

It is from the class of insects that adult fishes derive the most important 
portion of their food; and, taken asa whole, this class furnishes thirty-eight 
per cent of the food of all which I examined. The principal insectivorous 
fishes are the smaller species, whose size and food structures, when adult, 
unfit them for the capture of Entomostraca and yet do uot bring them with- 
in reach of fishes or Mollusca. Some of these flshes have peculiar habits 
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which render them especially dependent upon insect life—the little minnow, 
Phenacobius, for example, which, according to my studies, makes nearly all 
its food (ninety-eight per cent.) from insects found under stones in running 
water. Next are the pirate perch, Aphredoderus (ninety-one per cent.), 
then the darters (eighty-seven per cent.), the croppies (seventy-three per 
cent.), half-grown sheepshead (seventy-one per cent. ), the shovel fish (fifty- 
nine per cent. ), the chub minnow, Semotilus (fifty-six per cent.), the nek 
warrior sunfish (Cheenobryttus) and the brook silversides (each fifty-four per 
cent.), and the rock bass and the cyprinoid genus Notropis (each fifty-two 
er cent 

Those tah take few insects or none are mostly the mud feeders and the 
ichthyophagous species, Amia, (the dog-fish) being the only exception to 
this general statement. ‘Thus we find insects wholly or nearly absent from © 
the adult dietary of the burbot, the pike, the gar, the black bass, the wall- 
eyed pike, and the great river catfish, and from that of the hickory shad and 
the mud-eating minnows (the shiner, the fat-head, etc.). It is to be remem- 
bered, however, that the larger fishes all go through an insectivorous stage, 
whether their food when adult be almost wholly other fishes, as with the gar 
and the pike, or mollusks, as with the sheepshead. The mud-feeders, how- 
ever, seem not to pass through this stage, but to adopt the limophagous habit 
as soon as they cease to depend upon Entomostraca. 

Terrestrial insects, dropping into the water accidentally or swept in by 
rains, are evidently diligently sought and largely depended upon by several 
species, such as the pirate perch, the brook minnow,the top minnows or killi- 
fishes (Cyprinodonticle), the toothed Berens aud several cyprinoids (Semo- 
tilus, Pimephales, and Notropis). 

Among aquatic insects, minute, slender dspbecans larvee are of remarkable 
importance, making, in fact, nearly one-twelfth of the food of all the fishes 
studied. ‘They amounted to about one-third the food in fishes as large and 
important as the red horse and the river carp, and made nearly one-fourth 
that of fifty-one buffalo fishes. They appear further in considerable quan- 
tity in the food of a number of the minnow family (Notropis, Pimephales, 
etc.), which habitually frequent the swift water of stony streams. Aquatic 
beetles and larve, notwithstanding the abundance of some of the forms, oc- 
curred in only insignificant ratios, but were taken by fifty-six specimens. 
The adult surface beetles, whose zig-zag darting swarms no one can haye 
failed to notice, were not once encountered in my studies. — 

The almost equally well-known slender water-skippers scem also completely 
protected by their habits and activity from capture by fishes, only one occur- 
ring in the food of all our specimens. 

It is from the order Neuroptera that fishes draw a larger part of their food 
than from any other single insect group. In fact, nearly one-sixth of the 
entire amount of food consumed by all the fishes examined by me consisted 
of uquatic larve of this order, the greater part of them larve of day flies. 
These Neuroptera larve were eaten especially by the miller’s thumbs, the 
sheepshead, the white and striped bass, the common perch, thirteen species 
of the darters, both the black bass, seven of the sunfishes, the rock bass and - 
the croppies, the pirate perch, the brook silversides, the sticklebacks, the 
mud minnow, three top minnows, the gizzard shad, the toothed herring, 
twelve species each of the true minnow family and of the suckers and buffalo, 
five catfishes, the dogfish and the shovel-fish—seventy species out of the 
eighty-seven which I studied. 
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Of the four principal classes of the food of fishes, viz., fishes, mollusks, 
insects, and Crustacea, the latter stand third in importance according to my 
observations, mollusks alone being inferior to them. That insect larve should 
be more abundant in the food of fresh water fishes than are crustaceans, is a 
somewhat unexpected fact, but while the former make about twenty-five per 
cent. ofthe food of our entire collection, the crustaceans amount to only 
fourteen per cent. Crayfishes made about a sixth of the food of the burbot, 
about a tenth that of the common perch, a fourth that of half a dozen gars, 
and not far from a third that of the black bass, * the dogfish, and our four 
rock bass. Young crayfishes «ppeared quite frequently in some of the larger 
minnows ( Semotilus and Hybopsis), and also in catfishes, especially the 
pond and river bullheads, averaging nearly fifteen per cent. of the entire 
food of the two most abundant species. 

The minute crustaceans commonly grouped as Entomostraca are a much 
more important element. Among full-grown fishes, I find them especially 
important in the shovel-fish—where they niade two-thirds of the food of the 
specimens studied—and in the common lake herring. Among the sunfishes 
at large they were present in only insignificant ratio; but the croppies, dis- 
tinguished by long and numerous rakers on the anterior gill, bad derived 
about a tenth of their food from these minute crustaceans, In the early 
spring, especially, when the backwaters of the streams are filled with Ento- 
mostraca, the stomachs of these fishes are often distended with the commonest 
forms. Ten per cent. of the food of the sucker family consisted of them, 
mostly taken by the deep-bodied species, in which they made a fourth or 
a fifth of the entire food. This fact is explained, it will be remembered, by 
the relatively long, slender, and numerous gill-rakers of these fishes. Large 
river buffalo were occasionally crammed with the smallest of these Entomos- 
traca, only a twenty-fifth of an inch in length. 

I have several times remarked the peculiar importance of Entomostraca to 
the shovel-fish—one of the largest of our fresh-water animals—a fact ac- 
counted for by the remarkable branchial strainer of this species, probably . 
the most efficient apparatus of its kind known to the ichthyologist. Here, 
again, the smallest forms were the most abundant. 

Probably to those accustomed to the abundance of true worms in marine 
situations, no feature of the poverty of fresh-wator life will be more striking 
than the small number of this subkingdom occurring in the course of mis- 
cellaneous aquatic collections in the interior. Similarly, we notice that in 
the food of fishes the occurrence of Vermes is so rarely noticed that they 
might be left out of account entirely without appreciably affecting any 
of the important ratios. Catfishes alone seem purposely to eat leeches, 
these occurring in nine specimens of three different species of this family, 
and also in one common sucker and in asingle shovel-fish. One of the fresh- 
water Sponges (Spongilla) had been eaten in considerable quantities by two 
examples of the spotted cat taken in September, but this element was not 
encountered elsewhere in my studies. 

That the minutest and simplest of all the animal forms, far too small for 
the eye of a fish to see without a microscope, should have been recognized in 
the food of seventeen species of fishes is, of course, to be explained only as 
an incident of the feeding habit. It is possible, however, that these Proto- 


* Our specimens—especially of the small-mouthed black bass— were too few in number to make 
this average reliable. 
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zoa, where especially abundant, may be recognized in the mass by the deli- 
cate sensory structures of the fish ; and they seem in most cases to have been 
taken with mud and slime, rich in organic substances. As most of them are 
extremely perishable, and can scarcely leave a trace a few seconds after im- 
mersion in the gastric juices of the fish, it is probable that they contribute 
much more generally than our observations indicate to the food of some a 
especially to those which feed upon the bottom. 

Young suckers under six inches in length clearly take them purposety, 
; substituting them in great part for the Entomostraca taken by other fishes 
of their size and age. 

I detected Protozoa in the food of several genera of Cyprinidz, in the 
young of buffalo, the river carp, the chub sucker, the red-horse, the stone 
roller, in the common sucker, in a single gizzard shad, in a stone-cat, and in 
a top minnow. 

The only scavenger fishes of our collection were three species of the com- 
mon catfishes; the spotted cat, the yellow cat, and the marbled cat—all of 
which had eaten dead animal matter, including pieces of fish, ham, mice, 
kittens, and the like. A single large-mouthed black bass had likewise eaten 
food of this description. 

Considering the wealth of vegetation accessible to aquactic animals, and the 
fact that few other strictly aquatic kinds have the vegetarian habit, it is 
indeed remarkable that fishes draw from plants an unimportant part of their 
diet. Taking our nine hundred specimens together, the vegetation eaten by 
them certainly would have amounted to less than ten per cent of their entire 
food, and excluding vegetable objects apparently taken by chance, it probably 
would not reach five per cent. 

The greatest vegetarians are among the minnow family. Counting each 
genus as a unit, I find that the family as a whole obtained from plants about 
twenty-three per cent of its food. The little Phenicobius, already reported 
as strictly insectivorous, was the only one studied in which vegetation can 
eireg ee be said to occur. 

- Certain of the sunfishes evidently take plant food purposely on occasion, 
this making, for example, nearly a tenth of the food of forty-seven specimens 
of Lepomis. Among the larger fishes, the principal vegetarians are the 
gizzard shad, in which this element was reckoned at about a third, taken, 
however, not separately, but with quantities of mud. A considerable part 
of the vegetation here included consisted of distillery slops obtained near 
towns. The buffalo fishes are likewise largely vegetarians, more than a fourth 
of their food coming from the vegetable kingdom; about a third of this in 
our specimens being refuse from distilleries. Vegetation made a tenth of the 
food of the larger genera of catfishes (Amiurus and Ictalurus)—some of it 
distillery refuse—and nearly as large a ratio of the great Polyodon. 

Not infrequently terrestrial vegetable rubbish—seeds of grasses, leaves of 
plants, and similar matter—was taken in quantity to make it certain that its 
appropriation was not accidental. The principal mud-eating fishes are the 
gizzard shad, the common shiner, and certain genera of minnows with 
elongate intestines and cultrate pharyngeal teeth. Much mud was also taken 
by the cylindrical members of the sucker family, but apparently as an incident 
to their search for mollusks. 
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I cannot attempt to discuss the practical bearing of the mass of data here 
presented, or of the much greater number which I have withheld, partly 
because the time is lacking, and partly because I know too little of practical 
fish-culture; and I will merely call attention to a few illustrative points 
which have occurred to me in writing. 

It would seem that the fact that all young fishes compete, at first, for 
food must have important practical results tending in various directions. It 
is probable that all fishes which are not especially adapted to the food require- 
ments of the more valuable fishes are hurtful to them, because they limit the 
food available for their young. Itseems possible that even the food species of 
the predaceous fishes may multiply to an extent injurious to the latter, since 
both robber and prey compete while young for the same elements of food. It 
would seem entirely likely that large fishes, like the shovel-fish, which destroy 
when adult immense quantities of the proper food of the young, must be 
reckoned as injurious. 

Again, it is evident that the fishes most desirable as food for other kinds 
are those whose own food is not eaten by valuable species, but exists in prac- 
tically inexhaustible supplies. The gizzard shad and the mud-feeding 
’ minnows are examples of this sort; while the red-horse and other cylindrical 
suckers answer the purpose almost equally well, since no valuable fishes feed 
upon mollusks (especially preferred by suckers), and these are among the 
most abundant animals in our western streams. The fact that they nave 
likewise adapted themselves to civilization, so far at least as to relish distillery 
slops, is, perhaps, an additional recommendation from this point of view. 

The smaller catfishes, being’ practically omnivorous, are the rivals of every 
other kind; and being almost perfectly protected from capture by their stout, 
sharp, poisoned spines, they contribute little to the food supply of other 
fishes. ‘The common sunfishes are almost equally worthless and injurious 
from this point of view. 

I need scarcely say that the fish-culturist should examine the waters in 
which young fishes are planted, in order todetermine the amount of their 
appropriate food available. It is not impossible that myriads of whitefish 
have been set free to perish by starvation before the feeble fry could disperse 
widely enough to secure asingle meal. It seems to me, also, that in every* 
case where it is proposed to introduce a new fish into waters already popu- 
lated, the first question to be asked should be, what fishes do these waters 
already contain—and in what numbers—whose food and whose relations to 
nature generally are substantially the same as those it is intended to intro- 
duce ? 

And, finally, I would call attention to the necessity of keeping continuous 
watch of the balance and abundance of plant and animal life in its various 
leading forms in any body of water in which it is thought desirable to main- 
tain especial kinds of fishes in the greatest number possible. The owner of 
a fish-pond especially, who makes himself acquainted with the entire collec- 
tion of animals and plants which his pond contains, and keeps the run of 
these in their variations of number and habit, from season to season and from 
year to year, will not only get some practical hints thereby, which will aid 
him in the multiplication and preservation of his fish, but will derive no 
small amount of pleasure from his observations, and from the reasonings and 
reflections to which they will give rise. 


NOTE ON THE FIRST FOOD OF THE WHITEFISH. 


An elaborate account of this research was published in 1883, in the first 
volume of the Bulletin of the Illinois State Laboratory of Natural History; 
but as this article was not widely distributed among fish-culturists, the great 
practical importance of the subject will perhaps justify the following extracts 
from it: More light was thrown upon the earliest food habits of these fishes 
by the discovery of raptatorial teeth upon the lower jaw than by the dissec- 
tions of their alimentary canals. All the families of fishes which I had pre- 
viously studied whose young were provided with teeth were found strictly de- 
pendent at first upon Hntomostraca and the minuter insect larve; while only 
those whose young were toothless fed to any considerable extent upon other 
forms. The discovery of teeth in the young whitefish, therefore, placed this 
species definitely in the group of those carnivorous when young. The fact that 
the adult was itself toothless interfered in no way withthis inference, because 
other toothless fishes (Dorosoma) whose young were furnished with teeth had 
been found carnivorous at an early age. 

The inconclusive character of the results thus far obtained made it neces- 
sary to attempt to imitate more closely the natural conditions of the young 
when hatched in the lake. In February, 1881, I obtained, through the kind- 
ness of Mr. Clarke, twenty-five specimens of living young whitefish, saved 
from a lot which he was planting in the watersof Lake Michigan, off Racine, 
Wisconsin. I succeeded in conveying them to the laboratory without loss, 
and there kept them for several days in a glass aquarium and supplied them 


with an abundance of the living objects to be obtained by drawing a fine. 


muslin net through the stagnant pools of the vicinity. These consisted of 
many diatoms and filamentous fresh-water Alge, of two or three species of 
Cyclops, of Canthocamptus illinoisensis, and Diaptomus sanguineus among 
the Copepoda, and of two rather‘large Cladocera, Simocephalus vetulus and 
S. americanus. ‘These little fishes were kept under careful observation for 
several days, the water in the aquarium being frequently aérated by pouring. 
Many of them had, however, been injured by handling, and -eleven-of the 
specimens died without taking food. It was soon evident that the larger 
Entomostraca (the Simocephalus, and even the Diaptomus) were quite beyond 
the size and strength of these little fishes, and that only the smaller Cope- 
poda, among the animals available, could afford them any food at first. These 
they followed about from the beginning with signs of peculiar interest, occa- 
sionally making irresolute attempts to capture them. Two days after their 
arrival one of the young whitefish had evidently taken food, which proved, 
on dissection, to be a small Cyclops. During the next two days nine others 
began to eat, dividing their attention between the Cyclops above mentioned 
and the Canthocamptus, and on the 22d two others took a Cyclops each and 
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a third a Canthocamptus. One of these fishes contained still a large rem- 
nant of the egg-sac, showing that the propensity to capture prey must 
antedate the sensation of hunger. On the 25th the fourteenth and laat 
remaining fish captured its Cyclops, and was itself sacrificed in turn. As an 
indication of the efficiency of the raptatorial teeth, it may be worth while to 
note that I saw one of the smallest fishes make a spring at a Cyclops, catch 
it, give three or four violent wriggles, and drop it dead to the bottom of the 
tank. 

As a general statement of the result of the observations made on these 
fourteen fishes, we may say that eight of them ate a single Cyclops each, that 
one took two and another three of the same, that one took a single Cantho- 
camptus, that two specimens captured two each of this genus, and that finally 
a single fish ate Cyclops and Canthocamptus both. The final conclusion was 
a highly probable inference that the smallest Entomostraca occurring in the 
lake would prove to be the natural food of the species, 

In order to test this conclusion with precision, | arranged a similar experi- 
ment ona larger scale, and under more natural conditions. Through the 
generosity of the Exposition Company, of Chicago, I was allowed the use of 
one of the large aquarium tanks in the Exposition. building, on the lake shore, 
and by the repeated kindness of Mr. Clarke, of Northville, Michigan, I was 
furnished with a much larger number of living whitefish. Five thousand fry 
_were shipped to me in a can of water, but through unfortunate delays in 
changing cars at intermediate points, about two-thirds of these were dead 
when they reached my hands. Those living were immediately. transferred to 
the tank, through which the water, taken from the city pipes, had already 
been allowed to run for several hours. As this water is derived from Lake 
Michigan at a distance of two miles from the shore, and had to this time the 
exact temperature of the open lake, the conditions for experiment were as 
favorable as artificial arrangements could well be made. 

Sending a man with a towing net out upon the lake with a boat, or upon 
the remotest breakwaters, immense numbers of all organic objects in the 
waters were easily obtained. After enclosing the exit of the tank with a fine 
wire screen, to prevent the escape of objects placed in it, we poured these 
collections of all descriptions indiscriminately into the water from day to day, 
thus keeping the fishes profusely supplied with all the various kinds of food 
which could possibly be accessible to them in their native haunts. From this 
tank one hundred fishes were taken daily and placed in alcohol for dissection 
and microscopic study, to determine precisely the objects preferred by them 
for food. These were examined at a later date, and all contents of the 
intestines were mounted entire as microscopic slides, and permanently pre- 
served. <A careful study was, of course, made of the organisms of the lake, 
as shown by the product of the towing-net, and when the experiment was 
finally ended, it was followed by an equally careful examination of the living 
contents of the water of the tank at that time. 

These fishes, like those previously described, had already reached the age 
and condition at which it is customary to ‘‘ plant” them in the lake. The 
ventrals were still undeveloped, the egg sac had nearly disappeared, the four 
mandibular teeth were present, and the median fin extended from the tips of 
the pectorals on the belly to a point opposite the middle of the same fins on 
the back. In most the egg-sac did not protrude externally, being reduced in 
some to a droplet of oil, but remaining in a few of asize at least as great as 
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that of the head. The alimentary canal was, of course, a simple, straight 
tube, without any distinction of stomach and intestines. 
_. The sufferings of these fry in transit had doubtless weakened the vitality 
of these survivors, and although every care was taken. to keep the water of 
the tank fresh and pure, about one-third of those remaining died during the 
progress of the experiment. The aquarium in which they were confined was 
built of glass, and had a capacity of about one’ hundred cubic feet. The 
temperature, tried repeatedly, stood at forty-two Fahrenheit. A steady 
current of the water of the lake was maintained through this tank, entering 
through a rose, from which it fell in a spray, thus insuring perfect aération. 

By far the greater part of the organic contents of the water of the lake, as 
shown by the product of the towing-net, consisted of diatoms in immense 
-variety, which formed always a greenish mucilaginous coating upon~the 
interior of the muslin net. In this were entangled a variety of rotifers, 
occasional filamentous Algw, and many Entomostraca, the latter belonging 
chiefly to the genera Cyclops, Diaptomus and Limnocalanus among the 
Copepoda, and to Daphnia among the Cladocera. 

As the Entomostraca proved to be far the most important elements of this 
food supply, the particulars respecting them may be properly more fully given. 
The smallest of all was a Cyclops, then new, but since described by me under 
the name of Cyclops thomasi.* This little Entomostracan is only .04 inch - 
long by .011 wide. ‘The next in size, and by far the most abundant member 
of this group, was a Diaptomus, likewise new, described in the paper just 
cited under the name of Diaptomus sicilis. This appears in two forms, one, 
evidently young, in the stage just preceding the adult. Full-grown indi- 
viduals were .065 inch long by one-fourth that depth. The Limnocalanus 
was a much larger form, evidently preying, to a considerable extent, upon the 
two just mentioned. All the Cladocera noticed were Daphnia hyalina, an 
elegant and extremely transparent species, occurring likewise in the lakes of 
Europe. A single insect larval form (Chironomus) should likewise be men- 
tioned in this connection, since it had about the same size and consistence of 
the Entomostraca, and was consequently available for food. The specimens 
of each of the above species from a certain quantity of these collections were 
counted, in order to give a definite idea of their relative abundance in the 
lake; the Diaptomus numbered 225, the Cyclops 75, Limnocalanus 7, Daph- 
nia 38, and Chironomus larve 1. It was acurious fact, however, that when 
the water was drawn off at the end of the experiment, more than half the 
Entomostraca were Limnocalanus; a fact partly to be explained by the pre- 
daceous habit of the latter and partly by the facts relating to the food of the 
fishes themselves, which are presently to be detailed. The fry were placed in 
the tank and supplied with their first food on the evening of the 12th of 
March. On the 14th one hundred specimens were removed, and twenty- 
seven of these were dissected. ‘Twenty were empty, but the remaining seven 
had already taken food, all Cyclops or Diaptomus. Three had eaten Cyclops 
only, and six Diaptomus, while two had eaten both. Fourteen of these Ento- 
mostraca, seven of each genus, were taken by these seven fishes. From those 
captured the next day, twenty-five specimens were examined, of which nine- 
teen were without food. Of the remaining six, three had Shen Diaptomus 
and three Cyclops; five of the former being taken in all, and ten of the 
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latter. Three specimens were next examined from those caught on the 19th 
of March, two of which had devoured Diaptomus, and a third a single 
Cyclops thomasi and a shelled rotifer, Anwrewa striata. The character of the 
food at these earliest stages was so well settled by these observations that I 
deemed it unnecessary to examine the subsequent lots in detail, but passed at 
once to the specimens taken on the 23d. Twenty-six of these were examined 
and found to have eaten thirty-three individuals of Cyclops thomasi, fourteen 
of Diaptomus sicilis, and fourteen of the minute rotifer already mentioned 
(Anurea striata). ‘Two had taken a few diatoms (Bacillaria), and one had 
eaten a filament of an Alga. Cyclops was found in sixteen of the specimens, 
Diaptomus in nine, and Anurea in eight, only two of them being empty. 
The amount of food now taken by individual fishes was much greater than 
before, one specimen dissected having eaten two Cyclops and six Diaptomus 
sicilis, male and female. Another had taken five Cyclops, one Diaptomus 
and five examples of Anurewa striata. Still another had eaten four of the 
Cyclops, four Diaptomus and one Anurea. 

Twenty-five specimens were examined from those removed on the 24th of 
the month, at which time the water of the tank was drawn off and all the 
remaining fishes bottled. Four of these had not eaten, but the twenty-one 
others had devoured fifty specimens of Diaptomus sicilis, forty-seven of 
Cyclops thomasi, fourteen of Awurea striata and a single Daphnia hyalina, 
the latter being the largest object eaten by any of the fishes. A few examples 
of their capacity may well be given. The ninth example had eaten six Diap- 
tomus, two Cyclops thomasi and one Anurea; the tenth had taken eight 
Diaptomus, two Cyclops and an Anurea; and the twentieth seven Diaptomus 
and three Cyclops thomasi. In two of these examples were small clusters of 
orange globules, probably representing unicellular Algee. 

Summarizing these data’ briefly, we find that of the one hundred and 
six specimens dissected, sixty-three had taken food, and that the ratio of 
those which were eating increased rapidly the longer the fishes were kept in 
the aquarium. Only one-fourth of those examined on the fourteenth of 
the month had taken food, while more than five-sixths of those bottled 
ten days later had already eaten. ‘T’he entire number of objects appropriated 
by these sixty-three fishes was as follows: Cyclops thomasi, ninety-seven: 
Diaptomus sicilis, seventy-eight; Anurea striata, twenty-nine; Daphnia 
hyalina, one. Seven of the fishes had eaten unicellular Alge, two had eaten 
diatoms, and one filamentous Alge. 

From the above data we are compelled to conclude that the earliest food of 
the whitefish consists almost wholly of the smallest species of Hntomostraca 
occurring in the lake, since the other elements in their alimentary canals 
were evidently either taken accidentally, or else appeared in such trivial 
quantity as to contribute nothing of importance to their support. In fact, 
two species of Copepoda, Cyclops thomasi and Diaptomus sicilis, are certainly 
very much more important to the maintenance of the whitefish in this earliest 
stage of independent life than all the other organisms in the lake combined. 
As the fishes increase in size, vigor and activity, they doubtless enlarge their 
regimen by capturing larger species of Hntomostraca, especially Daphnia and 
Limnocalanus. 

A few words respecting the relative abundance of these species at different 
seasons of the year and their distribution in the lake will have some practical 
value. We may observe here an excellent illustration of the remarkable uni 
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formity of the life of the lake as contrasted with that of smaller bodies of 
water. While in ponds minute animal life is largely destroyed or suspended 
during the winter, the opening spring being attended by an enormous increase 
in numbers and rate of multiplication, in Lake Michigan there is but little 
difference in the products of the collecting apparatus at different seasons of 
the year.* There is a slight increase in the number of individuals during 
spring and early summer, but scarcely enough appreciably to affect the food 
supply of fishes dependent upon them. They are not by any means equally 
distributed, however, throughout the lake, my own observations tending to 
show that there are relatively very few of these minute crustaceans to be 
found at a distance of a few miles from shore, and that, in fact, by far the 
greater part of them usually occur within a distance of two or three miles 
out. Indeed, the mouths of the rivers flowing into the lake are ordinarily 
much more densely populated by these animals than the lake itself, as has 
been particularly evident at Racine and South Chicago. Neither are they 
commonly equally distributed throughout the waters in which they are most 
abundant, but, like most other aquatic animals, occur in shoals. In the 
deeper portions of the lake many species shift their level, according to the 
time of day, coming to the surface by night and sinking again when the sun 
is bright. 

These facts make it important to the fish-culturist that the particular situ- 
ation when it is proposed to plant the fry should be searched at the time 
when these are to be liberated, to determine whether they will find at once 
sufficient food for their support. A little experience will easily enable one to 
estimate the relative abundance of the Entomostraca at any given time and 
place, and they require nothing for their capture more complicated or diffi- 
cult of management than a simple net of cheese-cloth or similar material 
towed behind a boat. This may be weighted and sunx to any desired depth, 
so that the contents of the water either at the surface or at the bottom, may 
be ascertained by a few minutes’ rowing.—State Laboratory of Natural His- 
tory, Champaign, Lil. 

* For definite assurance of this fact | am indebted less to my own observations (which are, how- 
ever, consistent with it so far as they go), than to the statements of B. W. Thomas, Esq., of Chicago, 
who, while making a specialty of the Diatomaceze of the lake, has collected and studied all its 


organic forms for several yéars, obtaining. them from the city water by attaching a strainer to a 
hydrant many times during every month throughout the year. 


7,—_SOME OBSERVATIONS UPON THE GRAYLING. 


BY J. C. PARKER, OF THE MICHIGAN FISH COMMISSION. 


The question as to whether the grayling ( Zhymallus tricolor) could be 
successfully propagated artificially being practically undecided by this com- 
mission, it was decided to prepare waters as nearly in accordance with natural 
conditions as possible and make as careful and systematic an attempt as we 
could to solve it. Accordingly ponds were made on the Buck Horn creek, of 
just sufficient depth to admit of screening and through which the whole 
creek flowed, with the hope that if placed here they would in the spring—the 
spawning season—give us an opportunity to observe and handle them under 
less difficult circumstances than in their native streams. We hoped that as 
the Buck Horn had originally been a good grayling stream, it would place at 
our disposal the most advantageous conditions. The ponds being in readiness, 
the several members of the Michigan Fish Commission proceeded on the 20th 
of August to the west branch of the Manistee, fifteen miles from the railroad 
station at Kalkaska, with boats, cans, and camp equipage, prepared to make 
a week of it. The fish were to be captured with rod and line, it having been 
demonstrated that this was more certain, and the results more satisfactory, 
than any attempt to use nets of any description. The result was that at the 
end of the week we had caught and had in excellent condition about one 
hundred fine specimens. From five to six of these were put into a can, the 
temperature of the water—which was comparatively low—kept down by the 
addition of ice, and nine of these cans loaded into a lumber-wagon and the 
journey to the station over a bouncing corduroy road commenced. Only one 
opportunity to change the water en route was afforded, but, notwithstanding 
all this rough handling, they reached their destination with only the loss of 
some four or five specimens. 

During the winter they were watched and:cared for, but the loss was about 
twenty-five per cent. When the spawning season arrived a close watch was 
kept to see when any signs of spawn-laying should commence, but we watched 
in vain. So far as could be ascertained there was nothing to indicate that 
they had, would, or could ever spawn, and to-day we are no nearer a practical 
solution of the vexed question than when we commenced. During this, and 
a subsequent visit to the same locality, I was enabled to make some observa- 
tions upon their food and their habits in feeding, which may be of interest. 
Near the camp was a pool in which two small fish had their haunts, one about 
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six inches in length, and the other half the size. The larger one when at 
rest was on a bit of clean sand in plain view; the other lay under some sunken 
drift-wood, dark in color, and under which he concealed himself, only the 
tip of his nose being visible, and the contrast in color corresponded exactly 
with their resting places; the larger one was so nearly the color of the sand 
on which he lay as hardly to be distinguished from it; only when in’ motion 
as he arose to the surface for his food; the other was as dark as the sticks 
under which he lay, showing that the question of color is one of bottom 
locality and undoubtedly a circumstance of more or less light. I was some- 
what surprised at the tenacity with which they adhered to a locality when 
once domiciled init. Three or four times I drove them out of their haunts; 
one afternoon chasing the larger one several rods up the stream, only to find 
him in the same spot the next day, and when I returned to the same locality, 
after an absence of four weeks, I found the same fish apparently in the same 
places. In rising for food I never saw either of them more than a yard from 
their haunts, and only rarely but a few inches. They would detect their prey 
at a considerable distance and slowly rise to weet it as it floated to them, and 
then a sudden flash, and they were back to their respective resting places. 
The deviation from the point where they lay was, from side to side across 
the stream, hardly ever but a few inches up or down. One day, when 
they were rising with more than usual frequency, I carefully crept out 
on a projecting log until I was nearly over them, and could watch their every 
movement, and, with watch in hand, counted the ‘‘rises’’ of the larger one 
for fifteen minutes. In this time he came to the surface and secured his prey 
fifty times. Sometimes he would rise nearly to the surface and then slowly 
settle down again, but whenever he actually seized anything he was back to 
his haunt again with a motion so quick the eye could scarcely follow him. 
After considerable observation I could detect the particular insect I was sure 
he would rise for, sometimes before he would show any motion in that. 
direction. Watching his quick, unerring sight, and his ability to detect what 
was food, and what was not, led me into some generalizations on what their 
food really was, that were new to me. 

In eviscerating fish for any purpose, I have always been in the habit of ex- 
amining the contents of the stomach, and the stomach of the grayling had 
always puzzled me by the quantity of vegetable matter so often found in 
them; but the a prior? conclusion was that he was necessarily a carnivorous, 
or insectivorous fish; the thought that he was a vegetarian as well, never 
occurred to me. I had observed that the fronds of the white cedar—ardor 
vite—were quite usually among the contents of the stomach, but I had al- 
ways considered it as something adventitious, an accident, occurring in the 
procuring of his food, and not deliberately taken. But a somewhat singular 
circumstance that occurred upon this last expedition staggered me some- 
what. On the afternoon of the day of my arrival, after the tent was pitched, 
and camp life organized, I proceeded to a pool below a flooding dam near 
camp, thinking I could secure enough grayling for the supper of myself and 
little daughter, who accompanied me. I succeeded in securing two nice ones, 
weighing probably about six or eight ounces each, and upon dressing them 
and examining the stomachs as usual, judge of my surprise upon finding one 
of them full of oats; there were eight kernels stored away in first-class style, 
and my first question was, where in the name of the Prophet could they have 
come from, for I knew that there wasn’t a spear of grain growing within a 
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dozen miles of this pool and the condition the grain was in showed that they 
- could have been in the stomach but a short time. I finally solved the mys- 
tery by romembering that the man who brought us out—we arrived about 
noon—fed his horse some oats at a point just above the pool, and the grain 
was either blown into the water or carelessly thrown in by some one. I fre- 
quently found in their stomachs portions of the leaves and seeds of the water 
plants growing in the streams. Among the latter was in several instances a 
round seed about as large as a No. 4 shot, which I at first thought was a mol- 
lusk, a species of spherium, but on examining it with a glass what appeared 
to the naked eye to be the striations of the shell proved to be the veination of 
the seed. It may be urged against the vegetarian theory that many fish take 
that which in no way resembles their ordinary food, as the artificial fly and 
the different varieties of spoon and spinning baits, and that this particular 
fish could in no way have had any previous knowledge of oats as food, and 
consequently the taking of it must be in the nature of a freak rather than a 
habit, but Ido not remember to have ever found in the stomachs of other 
fish any substance other than their food but which could be accounted for as 
accidental, while in the grayling the presence of vegetable matter in some 
forms is of so frequent an occurrence as to point strongly to the fact, that 
a part of their food at least is vegetable. 

Another point in favor of this theory is the peculiar flavor of the fish and 
that which has given it its specificname. It is a well-known fact that the 
flesh of all animals is to a greater or less degree flavored by itsfood. Now, 
if this fish fed upon exactly the same materials as the brook trout, could 
there be a reasonable doubt but what its flesh would taste like that of the 
trout, while the fact is, that it is distinctly different. 

You are probably aware of the difference between a liverfed trout and one 
caught in its native wilds; a difference so patent, that a person relying upon 
the taste alone would pronounce them an entirely different fish. One thing 
is certain, whatever its food is, it must have existed in unlimited quantities 
to have supported such a large multitude of this fish as absolutely swarmed 
in the northern streams of this State at an early day. D.A. Blodget, now 
living at Grand Rapids (and one of the pioneers of the Muskegon at the 
Hersey-branch), told me that when he first built a dam at the mouth of this 
stream, that in the spring, during the spawning season, when the grayling 
were trying to find their way to the spawning grounds, that he has seen the 
inhabitants fill the box of a common lumber wagon full of this fish in a few 
hours and carry them out into the country, not only one such load, but half 
@ dozen of each spring for several successive years, while as many more must 
have been taken away in smaller quantities, and he estimated the quantity 
taken by tons each year; that during the first winter he spent there, he 
supplied his table with this fish by taking a common nail-rod and sharpening 
it with his ax, and cutting a barb on it with the same tool, and going to any 
of the bends in the stream, and cutting a hole in the ice, he could in a little 
while get all he wanted by thrusting this primitive spear at random into the 
waters beneath; and as the number of fish that any stream can furnish is to 
a great extent limited only by the food supply, it seems that so great anumber 
as was then found, not only in this particular stream, but in most all the 
streams in which they were found, must have had some food in much greater 
abundance than what is usually found in our ordinary trout streams.— Grand 
Rapids, Mich. 


8.—THE DISTRIBUTION OF FRESH-WATER FISHES. 


BY PROF. DAVID STARR JORDAN. 


When I was a boy and went fishing in the brooks of western New York, I 
noticed that the ditferent streams did not always have the same kinds of fishes in 
them. Two streams in particular in Wyoming county, not far from my 
father’s farm, engaged in this respect my special attention. Their sources are 
not far apart, and they flow in opposite directions, on opposite sides of a low 
ridge—an old glacial moraine, something more than a mile across. The 
Oatka creek flows northward from this ridge, while the Hast Coy runs toward 
the southeast on the other side of it, both flowing ultimately into the same 
river, the Genesee. 

It does not require a very careful observer to see that in these two streams 
the fishes are not quite the same. The streams themselves are similar enough. 
In each the waters are clear and fed by springs. Hach flows over gravel and 
clay, through alluvial meadows, in many windings, and with elms and alders 
“‘in all its elbows.’ In both streams we were sure of finding trout (Salve- 
linus fontinalis Mitchill), and in one of them the trout are still abundant. 
In both we used to catch the brook chub (Semotilus atromaculatus Mitchill), 
or as we Called it, the ‘“‘horned dace; and in both were large schools of shiners 
(Notropis megalops Rafinesque) and of suckers (Catostomus teres Mitchill). 
But in every deep hole, and especially in the mill-ponds along the Hast Coy 
creek, the horned pout (Ametwrus melas Rafinesque) swarmed on the mucky 
bottoms. In every eddy, or in the deep hole worn out at the root of the elm trees, 
could be seen the sunfish (Lepomis gibbosus Linneus), strutting in green and 
scarlet, with spread fins keeping intruders away from its nest. But in 
the Oatka creek were found neither horned pout nor sunfish, nor have I ever 
heard that either has been taken there. Then besides these nobler fishes, 
worthy of a place on every school-boy’s string, we knew by sight, if not by 
name, numerous smaller fishes, darters (theostoma flabellare Rafinesque) 
and minnows (fhinichthys atronasus Mitchill), which crept about in the 
gravel on the bottom of the East Coy, but which we never recognized in the 
Oatka. 3 

There must be a reason for differences like these, in the streams themselves 
or in the nature of the fishes. The sunfish and the horned pout are home- 
loving fishes to a greater extent than the others which I have mentioned ; 
still, where no obstacles prevent; they are sure to move about. There must 
be, then, in the Oatka some sort of a barrier, or strainer, which keeping 
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these species back permits others more adventurous to pass; and a wider 
knowledge of the geography of the region showed that such is the case. 
Farther down in its course, the Oatka falls over a ledge of rock, forming a 
considerable waterfall at Rock Glen. Still lower down its waters disappear 
in the ground, sinking into some limestone cavern or gravel-bed, from which 
they reiippear, after some six miles, in the large springs at Caledonia. Hither 
of these barriers might well discourage a quiet-loving fish; while the trout 
and its active associates have sometime passed them, else we should not find 
them in the upper waters in which they alone form the fish-fauna. This 
problem is a simple one; a boy could work it out, and the obvious solution 
seems to be satisfactory. 3 

Since those days I have been a fisherman in many waters—not an angler 
exactly, but one who fishes for fish, and to whose net nothing large or small 
ever comes amiss; and wherever I go I find cases like this. 

We do not know all the fishes of America yet, nor all those well that we 
know by sight; still this knowledge will come with time and patience, and 
to procure it is a comparatively easy task. It is also easy to ascertain the 
more common inhabitants of any given stream. It is difficult, however, to 
obtain negative results which are really results. You cannot often say that 
a species does not live in a certain stream. You can only affirm that you 
have not yet found it there, and you can rarely fish in any stream so long 
that you can find nothing that you have not taken before. Still more 
difficult is it to gather the results of scattered observations into general 
statements regarding the distribution of fishes. ‘The facts may be so few as 
to be misleading, or so numerous as to be confusing; and the few writers 
who have taken up this subject in detail have found both these difficulties to 
be serious. Whatever general proposition we may maintain must be stated 
with the modifying clause of ‘‘ other things being equal ;” and other things 
are never quite equal. 

Still less satisfactory is our attempt to investigate the causes on which our 
partial generalizations depend—to attempt to break to pieces the ‘‘ other 
things being equal” which baffle us in our search for general laws. 

We now recognize about six hundred species of fishes as found in the fresh 
waters of North America, north of the Tropic of Cancer, these representing 
thirty-four of the natural families. As to their habits, we can divide these 
species rather roughly into the four categories proposed by Professor Cope, 
or, as we may call them— 

(1) Lowland fishes; as the bow-fin, pirate perch, large-mouthed black 
bass, sunfishes and some catfishes. 

(2) Channel fishes; as the channel catfish, the moon-eye, gar pike, buffalo 
fishes and drum. 

(3) Upland fishes; as many of the darters, shiners and suckers, and the 
small-mouthed black bass. 

(4) Mountain fishes; as the brook trout, and many of the darters and 
minnows. 

To these we may add the more or less distinct classes of (5) Lake fishes, 
inhabiting only waters which are deep, clear and cold, as the various species 
of whitefish and the great lake trout; (6) Anadromous fishes, or those which 
run up from the sea to spawn in fresh waters, as the salmon, sturgeon, shad 
and striped bass; (7) Catadromous fishes, like the eel, which pass down to 
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spawn in the sea; (8) Brackish-water fishes, which thrive best in the debat- 
able waters of the river-mouths, as most of the sticklebacks and the killifishes. 

As regords the range of the species, we have every possible gradation from 
those which seem to be confined to a single river, and are rare even in their 
restricted habitat, to those which are in a measure cosmopolitan,* ranging 
everywhere in suitable waters. 

Still, again, we have all degrees of constancy and inconstancy in what we 
regard as the characters of a species. Those found only in a single river 
basin are usually uniform enough; but the species having a wide range ~ 
usually vary much in different localities. Continued explorations bring to 
light from year to year, new species; but the number of new forms now dis- 
covered each year is usually less than the number of recognized species which 
are yearly proved to be intenable. Three complete’ lists of the fresh-water 
fishes of the United States have been published by the present writer. That 
of Jordan and Copeland, + published in 1876, enumerates 670 species. That 
of Jordan { in 1878 contains 665 species, and that of Jordan§$ in 1885, 587 
species, although upwards of 75 new species were detected in the nine years 
which elapsed between the first and the last list. Additional specimens 
from intervening localities are often found to form connecting links among 
the nominal species, and thus several supposed species become .in time 
merged in one. Thus the common channel catfish (Jctalurus punctatus 
Rafinesque) of our rivers has been described as a new species not less than 
twenty-five times, on account of differences, real or imaginary, but compara- 
tively trifling in value. 

Where species can readily migrate, their uniformity is preserved; but 
whenever a form becomes localized its representatives assume some charac- 
ters not shared by the species as a whole. 

Comparing a dozen fresh specimens of almost any kind of fish from any 
body of water with an equal number from somewhere else, one will rarely 
fail to find some sort of differences—in size, in form, in color. ‘These differ- 
ences are obviously the reflex of differences in the environment, and the col- 
lector of fishes seldom fails to recognize them as such; often it is not difficult 
to refer the effect to the conditions. ‘Thus, fishes from grassy bottoms are 
darker than those taken from over sand, and those from a bottom of muck 
are darker still, the shade of color being, in some way not well understood, 
dependent on the color of the surroundings. Fishes in large bodies of water 
reach a larger size than the same species in smaller streams or ponds. Fishes 
from foul or sediment laden waters are paler in color and slenderer in form 
than those from waters which are clear and pure. Again, it is often true 
that specimens from northern waters are often less slender in body than 
those from farther south; and soon. Other things being equal, the more 
remote the localities from each other, the greater are these differences. 

It is evident, from these and other facts, that the idea of a separate crea- 
tion for each species of fishes in each river basin, as entertained by Agassiz, 
is wholly incompatible with our present knowledge of the specific distinctions 
or of the geographical distribution of fishes. This is an unbroken gradation 

* Thus the chub-sucker (Hrimyzon sucetta) in some of its varieties ranges everywhere from Maine 
to Dakota, Florida and Texas; while a number of other species are scarcely less widely distributed. 

+ Check List of the Fishes of the Fresh Waters of North America, by David S. Jordan and Herbert 
E. Copeland. Bulletin of the Buffalo Society of Natural History, 1876, pp. 183-164. 

+A Catalogue of the Fishes of the Fresh Waters of North America. Bulletin of the United States 
Geological Survey, 1878, pp. 407-442. 


§ A Catalogue of the Fishes known to inhabit the Waters of North America North of the Tropic o 
Cancer. Annual:Report of the Commissioners of Fish and Fisheries for 1884 and 1885. 
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in the variations from the least to the greatest—from the peculiarities of the 
individual, through local varieties, geographical sub-species, species, sub- 
genera, genera, families, super-families, and so on, until all fish-like verte- 
brates are included in a single bond of union. 

It is, however, evident that not all American types of fishes had their ori- 
gin in America, or even first assumed in America their present forms. Some 
of these are perhaps immigrants from Northern Asia, where they still have 
their nearest relatives. Still others are evidently modified importations from 
the sea; and of these some are very recent immigrants, land-locked species 
which have changed very little from the parent stock. 

We can say, in general, that in all waters not absolutely uninhabitable 
there are fishes. ‘The processes of natural selection have given to each kind 
of river or lake species of fishes adapted to the conditions of life which obtain 
there. There is no condition of water, of bottom, of depth, of speed of cur- 
rent, but finds some species with characters adjusted to it. These adjust- 
ments are, for the most part, of long standing; and the fauna of any single 
stream has, as a rule, been produced by immigration from other regions or 
from other streams. Hach species has an ascertainable range of distribution, 
and,within this range we may be reasonably certain to find it in any suitable 
waters. | 

But every species has beyond question some sort of limit to its distribu- 
tion, some sort of barrier which it has never passed in all the years of its 
existence. That thisis true becomes evident when we compare the fish- 
faunez of widely separated rivers. Thus the Sacramento, Connecticut, Rio 
Grande and St. John’s rivers have not a single species in common; and with 
one or two exceptions, not a species is common to any two of them. None of 
these has any species peculiar to itself, and each shares a large part of its fish- 
fauna with the water-basin next toit. It is probably true that the faune of no 
two distinct hydrographic basins are wholly identical, while, on the other hand, 
there are very few species confined to a single one. The supposed cases of 
this character, some twenty in number, occur chiefly in the streams of the 
South Atlantic States and of Arizona. All of these need, however, the con- 
firmation of further exploration. It is certain that in no case has an entire 
river fauna originated independently from the divergence into separate 
species of the descendants of a single type. 

The existence of boundaries to the range of species implies, therefore, the 
existence of barriers to their diffusion. We may now consider these barriers, 
and in the same connection, the degree to which they may be overcome. 

Least important of these are the barriers which may exist within the limits 
of any single basin, and which tend to prevent a free diffusion through its 
waters of species inhabiting any portion of it. In streams flowing south- 
ward, or across different parallels of latitude, the difference in climate 
becomes a matter of importance. The distribution of species is governed 
very largely by the temperature of the water. Hach species has its range in 
this respect—the free-swimming fishes, notably the trout, being most affected 
by it; the mud loving or bottom fishes, like the catfishes, least. ‘The latter 
can reach the cool bottoms in hot weather, or the warm bottoms in cold 
weather, thus keeping their own temperature more even than that of the 
surface of the water. Although water communication is perfectly free for 
most of the length of the Mississippi, there is a material difference between 
the faune of the stream in Minnesota and in Louisiana. ‘This difference is 
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caused chiefly by the difference in temperature occupying the difference in 
latitude. That asimilar difference of longitude, with free water communi- 
cation, has no appreciable importance, is shown by the almost absolute iden- 
tity of the fish-faunze of Lake Winnebago and Lake Champlain. While 


many large fishes range freely up and down the Mississippi, a majority of the - 


species do not do so, and the fauna of the upper Mississippi has more in com- 
mon with that of the tributaries of Lake Michigan than it has with that of 
the Red River or the Arkansas. The influence of the climate is again shown 
in the paucity of the fauna of the cold waters of Lake Superior, as compared 
with that of Lake Michigan. The majority of our species cannot endure the 
cold. In general therefore, cold or Northern waters contain fewer species than 
Southern waters do, though the number of individuals of any one kind may be 
greater. This is shown in all waters, fresh or salt. The fisheries of the Northern 
seas are more extensive than those of the Tropics. There are more fishes 
there, but they are less varied in kind. The writer once caught seventy-five 
species of fishes in a single haul of the seine at Key West, while on Cape Cod 
he obtained with the same net but forty-five species in the course of a week’s 
work. Thus it comes that the angler, contented with many fishes of few 
kinds, goes to Northern streams to fish, while the naturalist goes to the South. 
- Butin some streams the difference in latitude is significant, and the chief 
differences in temperature come from Cifferences in elevation, or from the 
distance of the waters from the colder source. Often the lowland waters are 
so different in character as to produce a marked change in the quality of 
their fauna. These lowland waters may form a barrier to the free movements 
of upland fishes; but that this barrier is not impassable is shown by the 
identity of the fishes in the streams (for example, Elk river, Duck river, etc.) 
of the uplands of middle Tennessee with those of the Holston and French 
Broad. Again, streams of the Ozark mountains, similar in character te the 
rivers of Hast Tennessee, have an essentially similar fish-fauna, although 
between the Ozarks and the Cumberland range lies an area of lowland bayous, 
into which such fishes are never known to penetrate. We can, however, 
imagine that these upland fishes may be sometimes swept down from one 
side or the other into the Mississippi, from which they might ascend on the 
other side. But such transfers certainly do not often happen. This is 
apparent from the fact that the two faune* are not quite identical, and in 


some cases the same species are represented by perceptibly different varieties. 


on one side and the other. The time of the commingling of these faune is 
perhaps now past, and it may have occurred only when the climate of the 
intervening regions was colder than at present. 3 

The effect of waterfalls and cascades as a barrier to the diffusion of most 
species is self-evident; but the importance of such obstacles is less, in the 
course of time, than might be*expected. In one way or another very many 
species have passed these barriers. The falls of the Cumberland limit the 
range of most of the larger fishes of the river, but the streams above it have 


their quota of darters and minnows. It is evident that the past history of 


the stream must enter as a factor into this discussion, but this past history it 


*There are three species of darters (Htheostoma copelandi Jordan; EHtheostomu evides Jordan and 


Copeland; Htheostoma scierum Swain) which are now known only from the Ozark region or beyond 
and from the uplands of Indiana, not yet having been found at any point between Indiana and 
Missouri. These constitute perhaps isolated colonies, now separated from the parent stock in 


Arkansas by the prairie districts of linois, a region at present uninhabitable for these fishes. But. 
the non-occurrence of these species over the intervening areas needs confirmation, as do most similar 


cases of anomalous distribution. 
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is not always possible to trace. Dams or artificial waterfalls now check the 
free movement of many species, especially those of migratory habits; while, 
conversely, numerous other species have extended their range through the 
agency of canals (thus, Dorosoma cepedianuwm Le Sueur, and Clupea chryso- 
chloris Rafinesque, have found their way into Lake Michigan through canals). 

Every year fishes are swept down the rivers by the wintev’s floods; and in 
the spring, as the spawning season approaches, almost every species is found 
working its way up the stream. In some cases, notably the Quinnat salmon 
(Oncorhynchus tschawytscha Walbaum) and the blueback salmon (Oncorhyn- 
chus nerka Walbaum), the length of these migrations is surprisingly great. 
To some species rapids and shallows have proved a sufficient barrier, and 
other kinds have been kept back by unfavorable conditions of various sorts. 
Streams whose waters are always charged with silt or sediment, as the 
Missouri, Arkansas, or Brazos, do not invite fishes; and even the occasional 
floods of red mud such as disfigure otherwise clear streams, like the Red river 
or the Colorado (of Texas), are unfavorable. Hxtremely unfavorable also is 
the condition which obtains in many rivers of the Southwest; as for example, 
the Red river, the Sabine, and the Trinity, which are full from bank to bank 
in winter and spring, and which dwindle to mere rivulets in the autumn 
droughts. 

In general, those streams which have conditions most favorable to fish-life 
will be found to contain the greatest number of species. Such streams invite 
immigration; and in them the struggle for existence is individual against 
individual, species against species, and not a mere struggle with hard con- 
ditions of life. Some of the conditions most favorable to the existence in 
any stream of a large number of species of fishes are the following, the most 
important of which is the one mentioned first: Connection with a large 
hydrographic basin; a warm climate; clear water; a moderate current; a 
bottom of gravel (preferably covered by a growth of weeds) ; little fluctuation 
during the year in the volume of the stream or in the character of the water. 

Limestone ‘streams usually yield more species than streams flowing over 
sandstone, and either more than the streams of regions having metamorphic 
rocks. Sandy bottoms usually are not favorable to fishes. In general, gla- 
cial drift makes a suitable river bottom, but the higher temperature usual in 
regions beyond the limits of the drift gives to certain southern streams con- 
ditions still more favorable. ‘These conditions are all well realized in the 
Washita river in Arkansas, and in various tributaries of the Tennessee, Cum- 
berland and Ohio; and in these, among American streams, the greatest num- 
ber of species has been recorded. 

The isolation and the low temperature of the rivers of New England have 
given to them a very scanty fish-fauna as compared with the rivers of the 
south and west. ‘This fact has been noticed by Professor Agassiz, who has 
called New England a “ zodlogical island.” * 

In spite of the fact that barriers of every sort are sometimes crossed by 
fresh-water fishes, we must still regard the matter of freedom of water com- 
munication as the essential one in determining the range of most species. 
The larger the river basin, the greater the variety of conditions likely to 


** In this isolated region of North America, in this zoological island of New England, as we may 
call it, we find neither Lepidosteus, nor Amia, nor Polyodon, nor Amblodon (Aplodinotus), nor 
_Grystes (Micropterus), nor Centrarchus, nor Pomoxis, nor Amploplites nor Calliurus, (Chwnobry- 
tus), nor Carpiodes, nor Hyodon, nor indeed any of the characteristic forms of North American 
fishes so common everywhere else, with the exception of two Pomotis (ZL pomis), one Boleosoma, 
and afew Catostomus.’’—AGASSsIZ, Amer. Journ. Sci. Arts, 1854. 
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be offered in it, and the greater the number of its species. In case 
of the divergence of new forms by the processes called ‘‘ natural selection,” 
the greater the number of such forms which may have spread through its 
waters ; the more extended any river basin, the greater are the chances that 
any given species may, sometime find its way into it; hence the greater the 
“number of species that actually occur in it, and, freedom of movement being 
assumed, the greater the number of species to be found in any one of its 
affluents. 

Of the six hundred species of fishes found in the rivers of the United States, 
about two hundred have been recorded from the basin of the Mississippi. 
From fifty to one hundred of these species can be found in any one of the 
tributary streams of the size, say, of the Housatonic river or the Charles. In 
the Connecticut river there are about eighteen species permanently resident ; 
and the number found in the streams of Texas is not much larger, the best- 
known of these, the Rio Colorado, having yielded but twenty-four species. 

The waters of the great basin have not yet been fully explored. The num- 
ber of species now knewn from this region is about seventy-five. This 
number includes the fauna of the upper Rio Grande, the Snake river, and the 
Colorado, as well as the fishes of the tributaries of the great Salt Lake. This 
list is composed almost entirely of a few genera of suckers (Catostomus, Pan- 
tosteus, Chasmistes), minnows, (Squalius, Gila, Ptychocheilus, etc), and 
trout (Salmo mykiss and its varieties). None of the catfishes, perch, darters, or 
sunfishes, mooneyes, killifishes, and none of the ordinary eastern types of 
minnows (genera Notropis, Chrosomus, etc.) have passed the barrier of the 
Rocky Mountains. 

West of the Sierra Nevada, the fauna is still more scanty, but fifty species 
being enumerated. ‘This fauna, except for certain immigrants (as the fresh 
water surf-fish [ Hysterocarpus traski| and the species of salmon) from the 
sea, is of the same general character as that of the great basin, though most 
of the species are different. This latter fact would indicate a considerable 
change, or “evolution,” since the contents of the two faunz were last min- 
gled. ‘There is a considerable difference between the fauna of the Columbia 
and that of the Sacramento. The species which these two basins have in 
common are chiefly those which at times pass out into the sea. The rivers 
of Alaska contain but few species, barely a dozen in all, most of these being 
found also in Siberia and Kamtschatka. In the scantiness of its faunal list, 
the Yukon agrees with the Mackenzie river, and with Arctic rivers generally. 

There can be no doubt that the general tendency is for each species to ex- 
tend its range more widely until all localities suitable for its growth are 
included. The various agencies of dispersal which have existed in the past 
are still in operation. There is apparently no limit to their action. . It is 
probable that new ‘‘ colonies’’ of one species or another may be planted each 
year in waters not heretofore inhabited by such species. But such col- 
onies become permanent only where the conditions are so favorable that 
the species can hold its own in the struggle for food and subsistence. That 
various modifications in the habitat of certain species have been caused by ~ 
human agencies is of course too well known to need discussion here. 

We may next consider the question of water-sheds or barriers which sepa- 
rate one river basin from another. 

Of such barriers in the United States, the most important and most effect- 
ive is unquestionably that of the main chain of the Rocky Mountains. This 
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is due in part to its great height, still more to its great breadth, and most of 
all, perhaps, to the fact that it is nowhere broken by the passage of a river. 
But two species—the red-throated or Rocky Mountain trout (Salmo mykiss 
Walbaum [=purpuratus Pallas]) and the Rocky Mountain whitefish (Core- 
gonus williamsoni Girard)—are found on both sides of it, at least within the 
limits of the United States; while many genera, and even several families, 
find in it either an eastern or a western limit to their range. fn afew in- 
stances representative species, probably modifications or separated branches 
of the same stock, occur on opposite sides of the range, but there are not 
many cases of correspondence even thus close. 

It is easy to account for the separation of the faunze; but how shall we ex- 
plain the almost universal diffusion of the whitefish and the trout in suitable 
waters on both sides of the dividing ridge ? We may notice that these two 
are the species which ascend highest in the mountains, the whitefish inhabit- 
ing the mountain pools and lakes, the trout ascending all brooks and rapids 
in search of their fountain-heads. In many cases the ultimate dividing 
ridge is not very broad, and we may imagine that atsome time spawn or even 
young fishes may have been carried across by birds or other animals or by 
man—or more likely by the dash of some summer whirlwind. Once carried 
across in favorable circumstances, the species might survive and spread. 

I have seen an example of how such transfer of species may be accomplished, 
which shows that we need not be left to draw on the imagination to invent 
possible means of transit. 

There are few water-sheds in the world better defined than the mountain 
range which forms the ‘‘ backbone’’ of Norway. I lately climbed a peak in 
this range, the Suletind. From its summit I could look down into the val- 
leys of the Lira and the Bagna, flowing in opposite directions to opposite 
sides of the peninsula. ‘To the north of the Suletind is a large double lake 
called the Sletningenvand. The maps show this lake to be one of the chief 
sources of the westward-flowing river Lira. This lake is in August swollen 
by the melting of the snows, and at the time of my visit it was visibly the 
source of both these rivers. From its southeastern side flowed a large brook 
into the valley of the Bigna, and from its southwestern corner, equally dis- 
tinctly, came the waters which fed the Lira. This lake, like similar mountain 
ponds in all northern countries, abounds in trout; and these trout certainly 
have for part of the year an uninterrupted line of water communication from 
the Sognefjord on the west of Norway to the Christianiafjord on the south- 
east—from the North Sea to the Baltic. Part of the year the lake has prob- 
ably but asingle outlet through the Lira. A higher temperature would 
entirely cut off the flow into the Bagna, and a still higher one might dry up 
the lake altogether. This Sletningenvand,* with its two outlets on the sum- 
mit of a sharp water-shed, may serve to show us how other lakes, perma- 
nent or temporary, may elsewhere have acted as agencies for the transfer 
of fishes. We can also see how it might be that certain mountain fishes 


* Since the above was written I have been informed by Professor John M. Coulter, who was one 
of the first explorers of the Yellowstone Park, that such a condition still exists on the Rocky Moun- 
tain Divide. In the Yelluwstone Park 1s a marshy tract, traversable by fishesin the rainy season, 
and known as the ** Two-Ocean Water.’ In this tract rise tributaries both of the Snake river and 
of the Yellowstone. Similar conditions apparently exist on other parts of the Divide, bothin Mon- 
tana andin Wyoming. 

Professor John C. Branner calls my attention to a marshy upland which separates the valley of - 
the La Plata from that of the Amazon, and which permits the free movement of fishes from the 
Paraguay river to the Tapajos. It is well known that through the Cassiquiare river the Rio Negro, 
another branch of the Amazon, is joined to the Orinoco river. It;/*-4husevident that almost all the 
waters of eastern South America form a single basin, so far as the Hshes are concerned. 


116 EIGHTH REPORT—STATE FISHERIES. 


should be so transferred while the fishes of the upland waters may be left 
behind. In some such way as.this we may imagine the trout and the white- 
fish to have attained their present wide range in the Rocky Mountain region; 
and in similar manner perhaps the Eastern brook trout (Salvelinus fontinalis 
Mitchill) and some other mountain species (NVotropis rubricroceus Cope; 
Rhinichthys atronasus Mitchill, etc.) may have been carried across the 
Alleghanies. 

The Sierra Nevada constitutes also a very important barrier to the diffusion 
of species. This is, however, broken by the passage of the Columbia river, 
and many species thus find their way across it. That the waters to the west 
of it are not unfavorable for the growth of eastern fishes is shown by the fact 
of the rapid spread of the common eastern catfish (Ameiurus nebulosus Le 
Sueur) or horned pout, when transported from the Schuylkill to the Sacra- 
mento. ‘This fish is now one of the important food fishes of the San Fran- 
cisco markets. It has become in fact, an especial favorite with the China— 
man—himself also an immigrant, and presenting certain analogies with the 
fish in question, as well in temperament as in habits. 

The mountain mass of Mount Shasta is as already stated, a considerable 
barrier to the range of fishes, though a number of species find their way 
around it through the sea. The lower and irregular ridges of the Coast Range 
are of small importance in this regard, as the streams of their east slope 
reach the sea on the west through San Francisco Bay. Yet the San Joaquin 
contains a few species, not yet recorded, from the smaller rivers of south- 
western California. | 

The main chain of the Alleghanies forms a barrier of importance separat- 
ing the rich fish-fauna of the Tennessee and Ohio basins from the scantier 
faune of the Atlantic streams. Yet this barrier is crossed by many more 
species than is the case with either the Rocky Mountains or the Sierra 
Nevada. It is lower, narrower, and much more broken—as in New York, in 
Pennsylvania, and in Georgia there are several streams which pass through it 
or around it. The much greater age of the Alleghany chain, as compared 
with the Rocky Mountains, seems not to be an element of any importance in 
this connection. Of the fish which cross this chain, the most prominent is 
the brook trout (Salvelinus fontinalis), which is found in all suitable waters 
from Hudson’s Bay to the head of the Chattahoochee. A few other species 
are locally found in the headwaters of certain streams on opposite sides of 
the range. An example of this is the little red ‘‘fall fish?’ (Wotrodis rubdi- 
croceus Cope), found only in the mountain tributaries of the Savannah and 
the Tennessee. We may suppose the same agencies to have assisted these 
species that we have imagined in the case of the Rocky Mountain trout, and 
such agencies were doubtless more operative in the times immediately follow- 
ing the glacial epoch than they are now. 

The passage of species from stream to stream along the Atlantic slope de- 
serves a moment’s notice. It is, under present conditions, impossible for any 
mountain or upland fish, as the trout or the miller’s thumb (Cottus richard- 
soni Agassiz), to cross from the Potomac river to the James, or from the 
Neuse to the Santee, by descending to the lower courses of the rivers, and 
thence passing along either through the swamps or by way of the sea. The 
lower courses of these streams, warm and muddy, are uninhabitable by such 
fishes. Such transfers are, however, possible farther north. From the rivers 
of Canada and from mai rivers of New England the trout does descend to 
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the sea and into the sea, and farther north the whitefish does this also. Thus 
these fishes readily pass from one river basin to another. As this is the case 
now everywhere in the North, it may have been the case farther south in the 
time of the glacial cold. We may, I think, imagine a condition of things in 
which the snow fields of the Alleghany chain might have played some part in 
aiding the diffusion of cold-loving fishes. A permanent snow-field on the 
Blue Ridge in western North Carolina might render almost any stream in the 
Carolinas suitable for trout, from its source to its mouth. An increased 
volume of colder water might carry the trout of the head-streams of the 
Catawba and the Savannah as far down asthe sea. We can even imagine 
that the trout reached these streams in the first place through such agencies, 
though of this there is no positive evidence. For the presence of trout in the 
upper Chattahoochee, we must account in some other way. 

It is noteworthy that the upland fishes are nearly the same in all these 
streams, until we reach the southern limit of possible glacial influence. 
South of western North Carolina, the faunze of the different river basins 
appear to be more distinct from one another. Certain ripple-loving types* 
are represented by closely related but unqu:stionably different species in 
‘each river basin, and it would appear that a thorough mingling of the 
upland species in these rivers has never taken place. 

With the lowland species of the southern rivers it is different. Few of 
these are confined within narrow limits. The streams of the whole South 
Atlantic and Gulf Coast flow into shallow bays, mostly bounded by sand-pits 
or sand-bars which the rivers themselves have brought down. In these bays 
the waters are often neither fresh nor salt; or rather, they are alternately 
fresh and salt, the former condition being that of the winter and spring. 
Many species descend into these bays, thus finding every facility for transfer 
from river to river. There is a continuous inland passage in fresh or brack- 
ish waters, traversable by such fishes, from Chesapeake Bay nearly to Cape 
Fear ; and similar conditions exist on the coasts of Louisiana, Texas and much 
of Florida. In Perdido Bay I have found fresh-water minnows (Notropis 
cercostigma; Notropis xenocephalus), and silversides (Labidesthes sicculus), 
living together with marine gobies ( Godiosoma molestum) and salt-water eels 
(Myrophis punctatus). Fresh-water alligator gars (Lepisostews tristechus) 
and marine sharks compete for the garbage thrown over from the Pensacola 
wharves. In Lake Pontchartrain the fauna is a remarkable mixture of fresh- 
water fishes from the Mississippi and marine fishes from the Gulf. Channel- 
cats, sharks, sea-crabs, sunfishes and mullets can all be found there together. 
It is therefore to be expected that the lowland fauna of all the rivers of the 
Gulf States would closely resemble that of the lower Mississippi; and this, in 
fact, is the case. 

The low and irregular water-shed which separates the tributaries of Lake 
Michigan and Lake Erie from those of the Ohio is of little importance in 


* The best examples of this are the following: In the Santee basin are found Notropis pyrrhomelas, 
Notropis niveus, and Notropis chloristius; in the Altamaha, Notropis xenurus and Notropis callisemus; 
in the Chattahoochee, Notropis hypselupterus and Notropis eurystomus; inthe Alabama, Notropis 
coeruleus, Notropis trichroistius, and Notropis callistius. In the Alabama, Escambia, Pearl and nu- 
merous other rivers, is found Notropis cercostigma. This species descends to the sea in the cool 
streams of the pine-woods. Its range is wider than that of the others, and in the rivers of Texas it 
reappears in the form of a scarcely distinct variety, Notropis venustus. In the Tennessee and Cum- 
berland, and in the rivers of the Ozark range, is Notropis galacturus; and in the upper Arkansas 
Notropis camurus—all distinct species of the same general type. Northward, in all the streams 
from the Potomac to the Oswego, and westward to the Des Moines and the Arkansas occurs a single 
species or this type, he ds whipplei. But this species is not known from any of the streams 
Lelie by any of the other species mentioned, although very likely it is the parent stock of 

em all. 
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determining the range of species. Many of the distinctively northern fishes 
are found in the head-waters of the Wabash and Scioto. The considerable 
difference in the general fauna of the Ohio Valley as compared with that of 
the streams of Michigan is due to the higher temperature of the former 
region, rather than to any existing barriers between the river and the Great 
Lakes. In northern Indiana the water-shed is often swampy, and in many 
places large ponds exist in the early spring. 

At times of heavy rains many species will move through considerable dis- 
tances by means of temporary ponds and brooks. Fishes that have thus 
emigrated often reach places ordinarily inaccessible, and people finding them 
in such localities often imagine that they have ‘‘ rained down.’’ Once, near 
Indianapolis, after a heavy shower, I found in a furrow in a corn-field a 
small pike (Hsox vermiculatus Le Sueur), some half a mile from the creek in 
which he should belong. The fish was swimming along in a temporary 
brook, apparently wholly uaconscious that he was not in his native stream. 
Migratory fishes, which ascend small streams to spawn, are especially likely 
to be transferred in this way. By some such means any of the water-sheds 
in Ohio, Indiana, or Illinois may be passed. 

It is certain that the limits of Lake Erie and Lake Michigan were once 
more extended than now. It is reasonably probable that some of the terri- 
tory now drained by the Wabash and the I[llinois was once covered by the 
waters of Lake Michigan. The cisco (Coregonus. artedi sisco, Jordan), of 
Lake Tippecanoe, Lake Geneva, and the lakes of the Oconomowoc chain, is 
evidently a modified descendant of the so-called lake herring (Coregonus 
artedt Le Sueur). Its origin most likely dates from the time when these 
small deep lakes of Indiana and Wisconsin were connected with Lake Michi- 
gan. The changes in habits which the cisco has undergone are considerable. 
The changes in external habits are but triflng. The presence of the cisco in 
these lakes and its periodical disappearance—that is retreat into deep water 
when not in the breeding season—has given rise to such nonsensical discus- 
sion as to whether any or all of these lakes are still joined to Lake Michigan 
by subterranean channels. Several of the larger fishes, properly character- 
istic of the Great Lake region (as, Lota lota maculosa; Percopsis guttatus; 
Hsox masquinongy), are occasionally taken in the Ohio river, where they are 
usually recognized as rare stragglers. ‘The difference in physical conditions 
is prob ably the sole cause of their scarcity in the Ohio basin. 

The similarity of the fishes in the different streams and lakes of the Great 
Basin is doubtless to be attributed to the general mingling of their waters 
which took place during and after the glacial epoch. Since that period the 
climate in that region has grown hotter and drier, until the overflow of. the 
various lakes into the Columbia basin through the Snake river has long since 
ceased. ‘These lakes have become isolated from each other, and many of 
them have become salt or alkaline and therefore uninhabitable. In some of 
these lakes certain species may now have become extinct which still remain 
in others. In some cases, perhaps, the differences in surrounding may haye 
caused divergence into distinct species of what was once one parent stock. 
The suckers in Lake Tahoe (Catostomus tahoensis, in Lake Tahoe; Catosto- 
mus macrochetlus and discobolus, inthe Columbia; Catostomus fecundas, Catos- 
tomus ardens; Chasmistes liorus and Pantosteus generosus in Utah Lake) and 
those in Utah Lake are certainly now different from each other and from 
those in the Columbia. The trout (Salma mykiss, et vars. henshawi and vir- 


APPENDIX. : 119 


ginalis) in the same waters can be regarded as more or less tangible varieties 

only, while the whitefishes (Coregonus Williamsont) show no differences at all. 

The differences in the present faune of Lake Tahoe and Utah Lake must be. 
chiefly due to influences which have acted since the glacial epoch, when the 

whole Utah basin was part of the drainage of the Columbia. 

To certain species of upland or mountain fishes, the depression of the 
Mississippi basin itself forms a barrier which cannot be passed. The black- 
spotted trout (Salmo fario L., in Europe; Salmo labraz Pallas, etc., in Asia; 
Salmo gairdneri Richardson, in streams of the Pacific Coast. Salmo mykiss 
Walbaum, in Kamtschatska, Alaska, and throughout the Rocky Mountain range 
to the Mexican boundary, and the headwaters of the Kansas, Platte, and 
Missouri), very closely related species of which abound in all waters of North- 
ern Asia, Europe, and western North America, has nowhere crossed the basin 
of the Mississippi, although one of its species finds no difficulty in passing 
Behring Strait. The trout and whitefish of the Rocky Mountain region are 
all species different from those of the Great Lakes or the streams of the 
Alleghany system. ‘To the grayling, the trout, the whitefish, the pike, and 
to arctic and sub-arctic species generally, Behring Strait has evidently proved 
no serious obstacle to diffusion; and it is not unlikely that much of the close 
resemblance of the fresh- water faune of northern Europe, Asia and North 
America is due to this fact. ‘T’o attempt to decide from which side the first 
migration came in regard toeach group of fishes might be interesting; but 
without a wider range of facts than is now in our possession, such attempts 
would be mere guesswork and without value. The interlocking of the fish- 
faune of Asia and North America presents, however, anumber of interesting 
problems, for numerous migrations in both directions have doubtless taken 
place. 

I could go on indefinitely with the discussion of special cases, each more or 
less interesting or suggestive in itself, but the general conclusion is in all 
cases the same. | 

The present distribution of fishes is the result of long-continued action of 
forces still in operation. The species have entered our waters in many 
invasions from the Old World, or from the sea. Hach species has been subjected 
to the various influences implied in the term natural selection, and under 
varying conditions, its representatives have undergone many different modi- 
fications. 

Each of the 600 species we now know is making every year inroads on terri- 
tory occupied by other species. If these colonies are able to hold their own in 
the struggle for possession, they will multiply in the new conditions and the 
range of the species will become widened. If the surroundings are different 
new species or varieties may be formed in time and these new forms may 
again invade the territory of the parent species. Again colony after colony 
of species after species may be destroyed by other species or uncongenial 
surroundings. 

The ultimate result of centuries on centuries of the restlessness of individ- 

uals is seen in the facts of geographical distribution. Only in the most gen- 
eral way can the history of any species be traced. Could we know it all, it 
would be as long and as eventfula story as the history of the colonization 
and settlement of North America by immigrants from Europe. 

By the fishes each river in America has been a hundred times discovered ; 
its colonization a hundred times attempted. In these efforts there is no 
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co-operation. Every individual is for himself, every struggle is a struggle 
of life and death. Each fish is a cannibal, and to each species each member 
of every other species is an alien and a savage. Now all this has a practical 
side to it, although the practical side has been as yet little developed. 


A leading feature of the work of the Fish Commissions must be to help 


the fishes over the barriers, to assist nature in the direction of colonizing 
streams and lakes with fishes which are good to eat, to the exclusion of the 
kinds of which man can make no use. 

This help may be given by the introduction of vigorous kinds of fehies into 
. waters into which they had been unable to find an entrance before. The 
work judiciously done may be of the greatest value to the people of our coun- 
try. Numerous as are the food fishes of the Mississippi valley, it must be 
confessed that the rank of the great bulk of them is not high. Our rivers 
ought to raise something better than suckers, paddle-fish, drum and buffa- 
loes. ‘To bring in better fishes with success, it is necessary for us to know 


something of the habits and necessities of the species in question, and also | 


something definite as to the character of the waters which are to be stocked. 
It is of no use to plant brook trout in a muddy bayou, or channel-cat in 
mountain springs of ice-water, or codfish in Lake Michigan. 

Most of our information in these respects is still very vague, and most 
attempts at the introduction of species into new waters are still of the most 
haphazard sort. ‘The recent series of examinations of the Michigan lakes, 
lately undertaken by the Michigan State Fish Commission, ought to yield 
some results in this connection, yet as the character of the waters of the 
state is essentially uniform, what is true of one of the little lakes in the way 
of supporting fish life, must be largely true of all. For this reason, desirable 
as an extended exploration is from an economic standpoint, it can be made 
more important to the science of ichthyology, than to the art of fish-culture. 
To ichthyology, as has been said, a sculpin is as valuable as a codfish, but 
fish-culture prefers the codfish. 


The results of a careful survey would give us facts regarding the distribu- 


tion of minnows, darters and sunfish, facts of the greatest interest and im- 
portance in science, but of no value to fish-culture to which one minnow is 
as good as another and both useful only as food for bass, still a thorough 
survey in the hands of intelligent men, of the waters of any region cannot 
fail to throw much light on the habits and needs of the various food fishes, 
and We shall look with much interest for the final results of the work in 
Michigan. 

The other work of the Fish Commission is in the direction of fish-hatching, 
the protection of the young of valuable kinds until they are able to take care of 


themselves. The value of this work is most great, now fortunately beyond - 


question, and its methods are reaching a high degree of perfection. 
wig need only say that my deepest interest in science lies in the direction of 
the question of the distribution of organisms and in their adaptation to their 
surroundings and I should be glad if I were able to contribute even a little to 
making our knowledge of this subject practicably available in the direction 
of causing two big fish to grow where one little one grew before. 

Indiana State University, Bloomington, Ind. 


THE COMMON FISH. 


BY DR. J. ©. PARKER. 


It is very natural that the better varieties of fish should first receive 
the attention of fish culturists, but when the best method of conducting 
the hatching of these becomes settled, attention will be called to those com- 
monly celled “soft fish,” such as the much abused “ sucker,”’ ‘‘ bull-head,”’ 
“perch,” ‘‘rock bass,” ‘‘croppie,’’ “sturgeon,’’ in fact, all of the native 
fish that furnish good and wholesome food to a large number of people 
throughout the state. The value of the common sucker as a food fish is but 
little understood or appreciated. In the-early spring—at the spawning season 
—hundreds of thousands of these are caught in nearly all the waters of the 
state, furnishing many tons of very good food to the inhabitants. But the 
increased fishing for them in all manners of ways, from hook and line to 
spear and net, and at a time when to kill them is to kill the production for 
the year, together with the obstructions placed in the way of their reaching 
their spawning grounds by the numerous dams that span the rivers and 
creeks they frequent, is telling upon the production very rapidly, and unless 
some method of artificial culture shall be instituted they will become a thing 
of the past, with nothing better to take their place. Feeding as they do, 
upon the low forms of life that exist at the bottom of the waters they 
inhabit, they abstract nothing from the common weal, as do the more 
rapacious varieties met. In fact it is doubtful if some of these rapacious 
varieties, as the pike, perch, black bass, etc., could exist in any considerable 
numbers if it were not for the prolific nature of these commoner forms of 
fish life. Nature always strikes an even balance, and if any special variety 
of animal or vegetable life is obliterated or curtailed it has a corresponding 
effect upon some other form of life that depends upon the intercepted form 
for support or maintenance; and in too many cases these often controllable 
causes, through human agency, are neglected or overlooked until too late to 
remedy. At present this waste is not apparent in any varieties of fish that 
are propagated and planted by the fish-culturists, but it would seem to be 
the part of wisdom to pay some little attention to these side issues before 
they become the main ones. New forms of food are being constantly evolved 
from all food products, and noticeably so from the fish. For instance, the 
enormous industry that has been inaugurated in the canning of salmon, the 
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production of the ‘‘ American sardine ’’ from the once worthless Menhaden 
are striking instances of the value of some forms of modern fish industries, 
and in our own state to-day one of the most valuable of commercial fish is the 
worthless sturgeon of a few years ago, and so assiduously is it sought for that. 
the supply will become exhausted in a very short time unless the fish-culturist 
comes to the rescue. Some experiments looking towards a successful way in 
which their artificial propagation may be carried forward has been instituted 
with a fair prospect of success, and it is the desire of this commission to 
spend as much time and money upon this interesting variety as is possible 
without neglecting the more prominent work of the commission. The com- 
mon bullhead is one of the best varieties of our common fish, and its value. 
as a food fish has been greatly under-rated ; living and thriving in all of our 
small inland lakes, and caught by the ‘‘small boy” with a pin hook, it has 
become a synonym for low stupidity, when in fact its protection and care of 
its young is one of the marvels of fish life, and there is hardly a doubt but 
that if the same intelligent cultivation could be carried on with this fish as 
there has been with the carp surprising results would be obtained. 

Persons throughout the state are constantly calling on the commission to 
furnish them with fish for waters in their vicinity, when, in many instances, 
the waters already hold better fish for the localities than any the commission 
could furnish. One of the most important things for the general public to 
know is the value of neglected things right at their own doors. 

The indiscriminate capture and destruction of every kind of fish at all 
seasons and in any manner is a constant and crying evil that can only be 
remedied when the general public can be brought to see that it is a subject 
that concerns every one, and more especially the poorer classes, who have not 
the money to purchase luxuries that are really in their hands already, or 
might easily be if the proper laws were made and enforced. 


NO 11.—REPORT OF THE FISHERY COMMITTEE OF THE HOUSE 
OF REPRESENTATIVES IN THE SESSION OF 1887. 


By unanimous consent, the committee on fisheries reported as follows : 

The undersigned committee on fisheries beg leave to report that in accord- 
ance with custom they, during the vacation of the session in the month of 
February, visited the fish stations of the state located at Detroit, county of 
Wayne; Paris, county of Mecosta; and Petoskey, county of Emmet. 

On February 7, 1887, your committee on fisheries met at the office of the 
State Board of Fish Commissioners, located at Detroit, and were shown the 
accounts of said board and the manner of the keeping of the same; also the 
method of gathering statistics regarding the interest of the state in fish and 
fisheries, together with all the facts regarding the labors of said commission 
in any way pertinent to the interest of the state. In this connection we would 
state that it is the object of the commission to propagate and cultivate fish 
for the purpose of planting in the inland lakes and streams; and in the bays, 
harbors and chain of great lakes of the state, so far as its jurisdiction ex- 
tends, and to take such steps and use such action as will best promote and pre- 
serve the fish industry of the state, under the powers delegated to them by 
law. 

In order that your honorable body may be made better acquainted with 
the details of this item of trade, your committee would state that the catch 
of the fishermen of Michigan amounted in the past year to nearly 26,400,000 
pounds, yielding to the parties so engaged not less than $800,000, employing 
over seventeen hundred persons, sixty-six steam tugs, three hundred and 
eighteen sail boats, two hundred and thirty-two pound net boats, and one 
hundred and sixty-five skiffs. 

The value of nets, boats, docks and buildings engaged in this traflicis esti- 
‘mated at $1,100,000. 

We would also state that the territory of the fishing grounds within the 
jurisdiction of the state, in the great lakes, amounts to 30,000 square miles, 
or an area equal to three-fifths of the total land area of the State; that 
the coast line extending along the east and north shores of Lake Michigan, 
the south shore of Lake Superior, the north and west shores of Lake Huron, 
and the shores of Lakes St. Clair and Erie is over two thousand miles in 
length. The coast line so designated is totally exclusive of any of the inland 
waters of the state, and is given for the purpose of calling the attention of 
the members of the legislature to the facts in the case, and of enlisting their 
attention and support in behalf of this industry. 
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Visiting this station your committee found a commodious wooden build- 

ing, in size forty by eighty feet, consisting of a main room and office, with 
storage room attached, devoted to the sole purpose of the propagation and 
hatching of whitefish. 
_ Its capacity is 50,000,000 annually, and it was estimated at the time of our 
visit that 40,000,000 eggs were in process of hatching. Of this number it is 
believed that not more than ten per cent will fail to mature while in process. 
of incubation. 

Whitefish eggs hatch in the months of March and April, and as soon as the 
young fry are in readiness they are placed in cans provided for the purpose 
of transporting them, and forthwith distributed and planted in the various 
waters of the state, according to the orders received by the commissioner for 
them. 

From this station of Detroit alone there were sent out for distribution and 
planted during the season of 1886, 36,420,000 whitefish. These were planted 
in the waters of Lakes Michigan, Huron, St. Clair, Traverse and Saginaw 
Bays, Detroit river and some of the inland lakes. 

Mr. Eli Tinlan is the overseer of this station, and your committee report 
it complete in its appointments, and faithfully, competently and economic- 
ally carried on. 


PARIS STATION. 


This fish hatchery is situated on the Grand Rapids & Indiana Railroad, in: 
the county of Mecosta, and at present is used exclusively for the propagation 
of brook trout. It comprises 118 acres of land, traversed by two streams, 
named Cheney and Little Buckhorn creeks, respectively. It is equipped with 
a hatchery, and a superintendent’s and overseer’s house. These streams 
empty into the Muskegonriver. Along Cheney creek several fish ponds have 
been formed in which many thousands of stock brook trout are kept for 
preeding purposes. ‘The hatchery has a capacity of 1,500,000 brook trout per 
annum, and when visited by your committee 1,300,000 young trout were 
beginning to hatch out. 

Mr. O. D. Marks is the overseer of this station, and everything connected 
therewith exhibited knowledge, care, and attention. From this station 
during the season of 1886, 719,000 brook trout were hatched and distributed | 
for planting. : 


4% 


PETOSKEY STATION. 


This station is used for the hatching of whitefish, and is situated on the 
line of the Grand Rapids & Indiana railroad, on the shores of Little Tray- 
erse Bay, in the county of Emmet. The capacity of this station is 33,000,- 
000 whitefish per annum. It is well managed by Mr. A. W. Marks, as over- 
seer ; comprises a hatchery and residence, and in this season (of 1887) will - 
plant about 25,000,000 whitefish. 
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This station, situate in Cass county, is used for the propagation of carp. 
Your committee have not as yet had time to visit it, and therefore have no 
report to make concerning it. 


IMPROVEMENTS. 


1. Your committee recommend the building of a platform and veranda 
extending across the front of the Detroit hatchery building, made necegsary 
as a suitable approach and protective shade. 

2. The building of a second hatchery house at Paris station, and making 
the different improvements suggested in the estimates of the board herewith 
attached, for the reason that the facilities of said station will readily admit 
of the propagation of 5,000,000 brook and other trout annually with very 
slight additional expense to that now incurred, together with the fact that 
the orders received from all parts of the state for trout fry for planting being 
far in excess of the supply, and in excess of the capacity of the present 
hatching building, warrants the committee in recommending more room and 
increased capacity. 

In conelusion, your committee desire to say that whenever opportunity 
offered, they made inquiry into the results of fish planting, and we were 
assured by many practical, observing persons that in the great lakes, and in 
the inland lakes where whitefish have been planted, the most gratifying 
results are to be seen, and that in the many inland streams where brook'trout 
have been planted they have thrived and grown in the most satisfactory 
manner. 

We wish to say too, that the board of fish commissioners are gentlemen 
devoted to their work, who give a large share of their time, without pay, as 
good citizens to this work, and as a result of our investigations we would 
recommend that the appropriations asked for by them, of this legislature, 
may be granted. 

HK. Z. PERKINS, 
Chairman. 
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TABLE A.—Whitefish Plants, 1887, from Petoskey House. 


Name of Waters. Where Planted. Date. Number. 
MaAKesMichigaNs = l2205 cues eiwewn cane Petoskey ie eee enon oe cu ee aan March 6..-. 8,168,000 
Pie DAKO. sese blow AGL TG ee LOSt i SOTOAE. oes Oe hee eS pete ss jee 3,000,000 
ROT CR KO. ee te EL ee Spencer Creek wwe sdo a lasl geue ye aks Senha ee 8,250,000 
Malet ia ke sees esate Rte Aaa cee eid Topinabee sos ees BuM eo eae ae Neo alee 8,250,000 
ein ho DE: Nd eo ae ain Sy SL RU aR Indian Rivernc so soe tou as lee aes pal 1 i 3,000,000 
Straits'of Mackinac: sie. ee Mackinaw City vedi Us col lec ceek ce Aprils tess 4,000,000 
TTAVETSS BAY iho scewc cease aeene emcee Traverse Oity ieee cade ue ae SN Gee 4,000,000 
IDraAVerse: Bay wore cia ey rg a CUSTIGVORR ot ee a a a oy air aber 8,000,000 
Lake Michigan cc eur euccuue Soka PRtOSEKBY eis cua ule Be ase eee es ae 4,160,000 

LOGUE Nee eee cio tee ie ek UE Pea tae Lens) ae ee VENTS Usa Pe elke say mih eE TOE a Re SRT 30,828,000 


TABLE A.—CONTINUED.— Whitefish Plants, 1888, from Petoskey House. 


Name of Waters. Where Planted. Date. " ‘Number. 
Tittle Praverse Ba yee soe oe see ewes Petosk OY a. shee caae sie eee une (ARO DP aa nyacr 3,000,000 
Little Praverse Pays sees ee Petoskey and Harbor Springs.-...- March 10... 3,500,000 
Straitsol Mackinac .. 2.0) 2.002... 5 ls Mackinaw: Ofty 20800) veka ie oe mec pees 4,000,000 
Straitsof Mackinac: <. so.¢c) lel al! Mackinaw Clty. eo ae “ 36...| 4000,000 
DakewNichigan) >. 2808s oo ue ew Charlevoie Se soi awe an das Ser ial Wes. 3,000,000 
Straitsiof Mackinac... .sccs2oL lle. Mackinaw Gity 22... 2 yells oe ee SO Bey LO ies 4,500,000 
Little raverse BAY. oe eee ae Petoskey ee a ia era eet vet heme 7,968,000 
OCA aa Cee See SLES UN SS Se ne Sie Mer a eI A ec 29,968,000 
TABLE B.— Whitefish Plants, 1887, from Detroit House. 
Name of Waters. Where Planted. Date. Number. 

Hake Michigan weve see y uh en NDS (ily h oN224 rye pa VE MMinaaP aT TN A Iihege sca A Pee SY ean April 11._.. 5,145,000 
dake Michise ter. pecs cviecuan secmnem eee as South Havens oc sb ee i oe oh SLED (5 pose? 4,480,000 
Makes Veh ears ve ieee RU br AO ie Na misteatase Mra urs e as me ie oe of) Fash eicnnn 5,110,000 
ADRS PeME oy AA GH EWE lpg liresing e a e5 Y eel ae pa Grosse POIng.u2o7 Sule eke eeu Pe Bah Paes 2,500,000 
Aaa euMAGNI GAT estas Eee nw ie Diam a Ruin a Grama Havens Solace lh i ahaa ae Sve 9 bo eg 6,501,000 
ake Michigan. sic cse.ole eae nest es Prank LOrtss. Uae comes oe a badd Wh Coes 3,630,000 
IW Hite Wake weic yor Ns ale i uo k a cae Momtacue sc. ice ten ie si seein aan Wrest eG ‘4,500,000 
Digice PATON er ore Je ae ee an we OBCOO RN os Sina ae Se a pines} RAE Le 3,630,000 
ake StiiClalr yee Gaius lees ot tees le MALMO reeks fous, Oko Wa We here 3,360,000 
SSS UTA WEY, eee ee ra Pa BS AY OUGY 2a IAEA Ea RU What or -13 Wen 3,300,006. 
YOURS cp icugentuesstentoncaneasdurtherincehmunepesneckeyee bc dase en ne en eeee een eee eee e eee oe 42,156,000 
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TABLE B.—CONTINUED.— Whitefish Plants, 1888, from Detroit House. 


Name of Waters. Where Planted, Date. Number, 

Pee MICHIGAN sot ste snna chates,ccee- Sti Josep n cc 1 enG pinion s swanvoy- eae March 26_.. 4,000,000 
Re CONG LON S oy eed cot wanty Shae one Grosse: POINT eos uted. oe 5 cae a teewe pet ees 5,000,000 
Pe NUCHICAN 66 Shs wseep os seca sthses sudinetonsd Ga. ca ees vee ese ROSS ane 4,000,000 
RR IDLIO.L ne oae tenon lea ut ebiain daes MOnTOe% lt tere e es de were ioe April 9.... 4,000,000 
ee Oy VITOR AT S42 St fie cea mance South Haven.......---. Aly eto ae eae) ead 4,000,000 
BPBEPOIU AL VOR ties ete o4 cecha sedans POPC IW BY NOe an cate ee Ge cane Ae Lise. 5,000,000 
Pye G PION IPA ihee so dese one se ose ncne Mantiateo.oe fo ecddades secede dcun cons gig NE 186 4,000,000 
PRE NOTES. DAY. oot edad ha csceas cnscee Praverse Oity.<) so Jetusaceeses se csee net Fats eet 4,000,000 
Pama LVL IC IGEN) Coase asa oth adele ce x ook Biuakevon vc. howe ae Seale waeces bbe Mates 1 ps Me 4,000,000 
RIO een at eee ee el CoG ik cin ew edes | Grosse Point... 7-2... 4.5.22... rs aby ee 5,000,000 

RE ee ME eae Seabee Va dalled wu cene ne hununead re decearaie fhe nodtocdiaatncdie< ore vele che 43,000,000 
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TABLE C.—Brook Trout Plants, 1887. 


County and Name of Waters. Town Name of Depositor. Date of Deposit, | Number. 
Allegan County: : ‘ 
PRIVEE | DON Con sede wun dee ches New Richmond...| C. Whitney....-...-- April]. oe 5,000 
Silver: creek ooo soe cee Breen aca peak a SN gl EK. J. Anderson.....- February 21... 12,000-: 
ye tad 8 o ROG) DN I A Ay fet) POR Ton beak tone uate Revd  Barrien. Sou 26. a 210) 5,000 
INO SIGs ea dies eh. oe eas Sa Neo Richmond...) M. J. Nixon-...----- ey 3 Wels 2,000 
Bear Creeks. oy ve Ges Alleran its eo Hi, DOCK LE LULt Looe nt 4 Nae 7,000 
Rabbityrivercs soa cess se Martin ree ieas [sage Page! 2). Leitee uN 21s 2,000" 
Alcona pass O 
ie pana je eral a t Killmaster..-_.._--- Ae Backuses. Us March 28_.....- 25,000. 
Pine creek. otal uote tee lee Harrisville......... S. B. Anges-.---.----- Mh OSS aie uae 5,000 
Nill ‘creek. ad peeapand Harrisville... 0c! L.A i Colwell Re ae marae THES 5,000" 
Antrim County : ; 
FOLAAN Fiver ele ee eS Ada Ss cae a Fish Commission....| April 19......-. 20,000: 
Arenac County : 
Gilbert and Meadow creeks..| Sterling............ BP Gilbert. eeu March 23......- 5,000. 
Barry County: 
LRA NM ALY Sola) TG A gs Hastingss 2.02203 C. Rogerson “ PE LO 10,000 
Berrien County: 
ING mame hos CO ee aN Coloma sey ie Mathis ge. cpeaes April lets 3,000 
Branch County "ed 38 
ING ANAM G Jes Us TELL Sas aay Union Oityes 2s W. H. Hubbard...-- March’ 4....... 5,000 
Calhoun County : 
Alcea oes ng 
ear creeks, an ass, rr ; 
Crooked, Hicklin, Bullis, i Battle Creek. ...... N. A. Osgood..--...- L6e Gee 53,000: 
Meads and Ways brooks... 
TPekenshavreek. a OS le 22 eh eee Ue aE A.D: Eldred:-...-2.- Lacan ak 5) Mach ya fd 10,000 
Cass County : : 
Dowagiac river-_..--.---.. 22 Dowagiac.--..--.-- F. J. Mossier-.-....-- fo | A eee gem 10,000 
Peer eng ead eed t Glenwood..-......- Wi Wellsico eas: ea? & hi.” 10,000" 
Charlevoix County : 
Nudman and Stone creeks....| Charlevoix......... L. D. Bartholomew.) “11ers 15,000 
Boyne tp iyareie evi ay éyne ceased Fish Commission....| April J1........ 50,000° 
ce nee a ae a Boyne. 27te. caeet Fish Commission.... 102 eo wean 0,000 
ntrim, anAnnan’s and { 6“ : 
Inwood creeks............. t EAE SRM EEG a NUE 5 eae EL 1 G. H. VanPelt..-.... : Voto eee 25,000 
Cheboygan County : 
Topinabee river..........-- 21-1 Topinabee .405. 25 We Pike ee mete {ane ae 10,000: 
Clare County: : 
Walker .ereek 2c uc 2 Parwelkix jou ugay O.' Bellows. -..,..-.-: March 8........ 10,000 
Middle branch Tobacco river.| Harrison.....--..-- W. W. Green......-- February 25... 10,000" 
N.and S. br. of Tobaccoriver.| Clare......-..------ 8. Keller ye 20,000 
Eaton County: 
andstone creek .....--...----- Grand Ledge...... C, Holmes. ..t-./...; March 21....... 5,000 
Hmmet County: 
Horton's, creeks so ee Petoskey. --.--.---- .W. Marks........ padre Bey age 10,000: 
Bearcreek 00020265 isa 2M Grand Rapids...-- J. M. Metheany....- Sir MEQ 5,000 
Genesee County :° 
Yellow creek _........--.--- YM Argentine 2.0.04 W. H. Johnson...... 7 G2 ue 5,000 - 
Cherrycreeko oo Pinden one 2 A. Shotwell.........- se ays topes Oe 2,000- 
Gladwin County 
Howland, Bush and Spring} | Gladwin. .......--- FPL, Pringlé./.ci. | Ay dd 20,000 
Grand Traverse County: 
Dood’s ‘creek. 220 seek oe Traverse City..-..- Li, Doods! eo! April 22ers 5,000: 
Ingham County: ; 
Sycamore creek............... Mason 2474 ns M. D. Chatterton..-| March 16....... 10,000 
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County and Name of Waters. Town. Name of Depositor. Date of Deposit. | Number. 


Tonia County: | 
CUOAY! .CTCGK.- ho Sleds cca eslece PST Sin abt Loe M. R. Wager.....-.- March. 9). .:... 


3,000 
Spring brook...........-.-.--- Les Un ame TAR aR 4 JOR DORs ees seu i Pe es 3,000: 
BLONGY COOK ocd dip newb bcens cn Hubbardston..-...-. G. A. Chatterton .-.- + eT ee 5,000 
Isabella County: 
CaO Fk a, ae ieee .----| Sherman City.....| M. G. Tinker..-..---- PEs Sabo steer 5,000 
Hat-tailcereek ots oe Sherman City----- HiiBakerserc. 2225 rene WeOsh oases 5,000 
yee’ eee iananae ae aE loge Sherman City-.-.-- KA Bitten eter cece SA Ei a ee ,000 
ou r. Little Salt creek.. ; 
North br. Little Salt creek.. t Mt. Pleasant sw aeceee Jal Burr mete eee eee eee May 13 Sauee neue 20,000 
Chippewa river.-.....--...----- Do TON ec keane ctl: Sanford Keeler..--- February 23--.. 5,000: 
Kalamazoo County: 
Comstock creek. -.-...-.-.....-. Comstock. ......... Py Bi POOP sah we March 16.-.-. - 5,000 
Boring, creeks i527... os 45... Vicksburgh......-- G. W. En aniver aan: Wit diya eee 5 000 
Portage creek.................- Civiax ye aeeeee. Be Hogmanio.<.cy ny Wu Heat 10,000 
Tributary to Portage creek..| Galesburg.-........- A. H. Hubbard.-.--- Sibi Ho eel pia 10,000 
Tributary to Kalamazoo river.| Kalamazoo...--.---- CS: Dayton: ut Riis deed tote ee 3,000: 
ierereO@K sy see oo Peck eco. Kalamazoo. ...-.-- H. L. Sleeper.-...---- ee 4 eer aed 10,000 
Big Portage creek........-.... Kalamazoo ..-..---- W. A. Glover-.-.------ BT eel asae} 5,000 
PADEIN Sarit oe eS ob Vicksburgh......-- On Lemong: so 2282 Ae Nr. We Smears. ce 8,000 
IAB BOUT ue is 2 ocho = bas ene Vicksburgh.-.-...- C. H. McKain..--.-.- Fl ao ee ae eye 3,000: 
Kalkaska County : Kalkaska......-.-. By RS Boye s3 6. cce = March 25.......| 15,000: 
Rapid and Boardman riyers.-| Kalkaska.-....-..... Fish Commission....; April 11... ---- 20,000 
Kent County: 
Ber se dee yond Butter: Grand Rapids-..-- B. J. Laraway-...-..| February 23-.-- 10,000: 
Sillway and Balls creek -.-.-- Kent, City s-ceseseee Sea LOVerse eeu: i 28... 10,000 
Herald and Crockery creek..| Casnovia --...--.... Kea harnhanieeeesee ts 28... 10,000 
EPR Wal reek ie ie ve es oe NUON OL eee eee BS OW Datitd sce a March 16.....-.. 5,000 
ee eon PARCEL PRowkford icy. N. MeMillen.....-..- TET Seos.s 5,000 
White, Spring, Duke, Cedar, 
peenul and Crimion }-; Cedar Springs----- CeSsaWord2. Reale. Hi ht Ufo es sete 40,000 
PEGG Bais Cit cden oad loi. 
mmipiis creek s....2-../.-.-.;- Sand Lake._-..-.--.- CPARGréenves ee URAL O sua eae 5,000 
see eh roe eet Grand Raplde 20+ )i1 Su Hin gs. a) NN ee 10,000 
Walker and Kenyon creeks-_.| Lowell .--....--.... Wee Ode. eee ae Apriiihs,....39 5,000 
Lake County: 
eer Cortes King and t a ah pal iakte, apes Sanford Keeler..-.-..- February 23 15,000 
Lapeer County : 
Punters creek. .'s. oso. Teer. oo, S. N. Vincent--.----- March 28. ...... a 
South Branch of Flint river..| Metamora --.-_-_.... Tra. Re6dice pts Sear) 1) OC ie elle ’ 
Lenawee County: 
TIOWON CrOOK(. 2. soos bcace, Tecumseh ......--. OCB ttriptets23 2255 sl TEA. 10,000 
Livingston County’: 
DipDle Creekee-o24224 oso. od, Howelloeu.cesecerss Joe Dibble ule er Gevaert e 3,000: 
Mibbleicreéek js. i ot aL. Howells. {22ers Ci. Gavewetts.22 55.2 * Oz ata 8,000 
Manistee County: : 
Whietiereeks& os sesh eee l ae Onibfs ses edes eee Jee vis INOErViet.s ae ce February 28... 3,000: 
Merosta eee 
Dalzell and Spring creeks-.-...| Paris.........--..-- SL oe aw Pant March o ela A 2,000 
BUN GIGI Creek’. ico ou oe 3 PArinie ore tee ae Wi BisbO6eS aah ce ee Nee i (Ara Cee 2,000 
Beaver Dam creek-_-_-__...---- Altonanesece ely Sob Eryoree.. cekcse Ky at. Wie ae’ 5,000 
Brockway & Quingley creeks} Rustford .-.:--.-... C. M. Helms.-.---.--- cia Wily} ices 10,000 
Cedaricreek a2: 2ub oe Stanwood....------ CO) Fs Barnard: -.2:.- Seagal Geyer ae, §,000 
Branch of Pine river.......--- WEEDrOOK case ee LD. Deckery:... -.6 2 ae tae’ el net 5,000 
mown igeg nan teh pea Nara PArIg ee acuadsacas Fish Commission....| April 14...-...- 20,000 
PERI CPOR Rie ane pa ooh nbs) enon Big Rapids-.----.. See RAED ee ass raat Wve Uy 5,000 
BOGE) THING gwc uk on dis. cop eee Big Rapids.-.--.-.- W.L. P. Elmer..--- Kf yeeros 5,000 
Cheney creek........2....-..-- Parias 50s a W. D. Marks........ : Li Meads Pd 5,000 
Buckhorn creek.......-....... Varina sie ee W. D. Marks..------ Glicseais 5,000 
arin Creek. 2 /0ie corse: Paris ies ot Wipe Markae. 3 oo: be Cie oreo 10,000 
Britath creek. £0027 bt on lesb Big Rapids...-..-.- DeMelinn: 20. 2... BRN ge) ene thst 5,000 
Hudnutt and Mitchel’s creeks} Big Rapids_....... Ai hoe b abbr) pieeyeet ay gies FeO ae es he 5,000 


Mitchel’s creek................ Big Rapids....---- Se Pierce th soc kos 
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TABLE U.—Continued. 


County and Name of Waters. 
Montcalm County: 
Pierson creek....---.---------- 
Mashiicreek soo 22 ae oes 
Hemingway Greek nc suse 
Muskegon County: 
No name to stream....-------- 
Tributary to Crockery creek. 
Green, Black and’Bear creeks 
Newaygo County: 4 
Robbins, Dowling, Wilcox t 
and Bigelow creeks....-- 


Davida’s creek 
Holmes and Pennoyer “creeks 
Spring creek 


ee ee 


Ogemaw County: 
ING VETO sa aU AE 


Oakland County: 
Sand and Andrews creeks..-- 


Oceana County : 
MeGill’s! creek ois s. ees 
Pentwater river...-...-.---- t 
Judy and Farnum creeks . 


‘Osceola County: 
Coles and Turns creeks...... 
West branch Clear river-_-..-- 
INGA TTC UR OUR ee eae 


Ottawa County: 
Cedar and Kelley’s creeks... 
PPIVATCIDONG sea te le ee weeses 


Roscommon County : 
N. W. and main branch of t 
SuUtadt Vrayver Uys eee ea 


Saginaw County: 
Allison and Works creeks.-.- 


St. Clair County : 
Tributary to Mill creek.-.-.... 


Shiawassee County: 
Three Mile creek.-....---..--- 


VanBuren County: 
DoomisDrook ey ook ye eee 
Boys’ Spring brook.--...-...-- 
Day’s creek 
Paw Pawerlveteel seu eeecse. 
Butternut creek...........---- 
Paw) Paw river-2.. 0) owes 


Washtenaw County: 
Bull and Mill creeks_..--.-... 
Ar ny Cree ee eS 
Painticreck yo ee ee 
Painticreek ee eee Wee 3 


Wayne County : 
NO NAME: IVEN oso 


Town. Name of Depositor. Date of Deposit, 
Piersone ec fae ky AE Sau ee tens March 18.5.2... 
Stanton. seth DwAt Briant: {2222224 April 22s 
Stanton eel vais A. M. Hempstead... -| SONG) Dey Ae naa 
Muskegon...-.----- On MerBMieldivs ss 250022 March 14....... 
Prentaruis wus se i ERS Gilbertu sss. es brary Wi te Se 
Muskegon: 2.)o722) CoS. Gunn oe cee Sg bc ea Stag 
White Cloud...... PHN; Rodelhiss cues: February 23... 
Woodvillesc lo: SiSeowWright. 22 Lene a ae 
Newaygo...----.... BO: Shawn. Noun in ZOuaes 
SunvPiOwe wee HoiMarvin e2o5.658 April ees 
West Branch.....-. DOW AGE Ww Gy jee March 21.222 
Hishlang eee H. 8. Holdridge..... TSC ON Braet 
Hesperia ae Ge MeGiils. fuselage February 23_-- 
artice eee ae E. D. Richmond..... March 14.2.2... 
LAE an at aA UI be alee Sanford Keeler......| February 25. d 
Marion 2222025) WV odd Sis ei ea ce March Ae ee 
IAS tOme ues Laine George Rice.-..-.--.-- LO aes 
Berlin? soe S.) Ds Marvin~ 22th Se SC IL 6S ae ee 
Jamestown ....---- G. F. Richmond.-.--- Ba 8 arg el 2 
Pubs AON eS aE Wells, Stone & Co.. PAT aS Ke ity hh 
TLASt Sagi na weosas | usedesws cece e eee ee vege! bP A eT a 
Brockway.....-..--- Wm. Mason........-. March 28_......} 
DMT a eae MUS Smith ue ‘e rn: pases ih 
Bloomingdale . Paes A. J. Loomis. -...0252: February 21... 
Mattawan. 2200222. JW POLAT One sei March «7.02225: 
Lawton weyers CH Day tacos aie! tera Eh EUs 
IP AW HRW cca oe Coin gles sca paneer 0 ie Ma au 
S*Havens ie J. C.Merson ene Mpa tit) bas otk Fi 
IPa Wonka ues oa S. Hawkins._..._.... i gneh i Mik E Siren ee 
Chelsea .-.2.--22: al B veal U2) 0 0 0) apm ER, ee Qe ens 
Ann Arbor ccs: Rekemprens wosteose iy Ete a 
Wpsilamtlie 208 J. E. Bassett......... ay pa Seg 
Manchester....-.-- F. J. Williams...._- lal 3 eta 
Detroit Voow ws Edgar Weeks. ...---- May 24.00 eena 


Number. 


5,000 
10,000 
5,000 


2,000 
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i TABLE D.—Brook Trout Plants, 1888. 
County and Name of Waters. Town Depositor. Date Number 
Allegan County : 
Siiver Greek wk eae ee Plain wellsetcn veo Kd) J. Anderson 2-21) Web..27 2 422c20- 8,000° 
PoeBOe OCC Rie vangen ey ete nce Burnips Corners..| Francis J. Buege...-| “ 678s aes 8,000 
Miner: creek ie 208 ot ees. Al DFO sue ecn series Allen Dunfield___.-.-- Ls eae eee 8,000 
Laraway's creek............-- Shelbyville --._---. DeEDeHarrisy2 22 March 23......- 8,000 
Mineral Spring brook..------.. Saugatuck__._.---- F. A. Winslow.-.--.- Te 4 (i aL 4,000 
Alpena County: 
AVEEY SCVGORe 2 sucee oedeac- sss Alpena... toaa seks Burton & McRae...-: AOS yt Oleber ue 12,000 
Antrim County: 
POLO eCLVOl pe erea ee ce wate ea let ooe re ou tee ee Bish Com,eicwvessse ATU 12a ewee. 30,000 
Branch County : 
MMIetOeH Slmts sates oe ee) DeRLON, Harbor:);-) Hy H.. Portman)... Heb.i20 2 sossee- 6,000 
Sution Creel 20.2.6 soo cet Hy OS FRY ee CGS thay (oa eat re Its Meet Ghats Ee 5,000 
Hastmanicreek ees coe eee ee ih dee BANE Sev? ive a ttie) iy oe eae 5,000 
Oty PET OOM lee EC ase ely sob ews % SUL see P.O. OLD y siboes sub tule me Pe OO wiboeue ook 4,000 
IOS Gree ker otro et oe re sb Wei Bd ae Rie age BN Rrcrtes iy ere oe Ad. 4,000 
Pinerten Creek... c2.02 22-2 oe Share ee i wich Paheitew ties Wt Pans A OAL are 2988 4,000 
lizgueree ken Secor thes oboe: ‘ a Ta eos Wiha el ys Wee) Tk ders | th 4,000 
Minnk BpOreekis re os ee Uniony City. - 2a. SAW Dunks. 3.5.26. PD Gs PSL aed fae 18 3,000 
Meseroll’s Creek...........+-.. ng Siig, 65 cee ere Le eel rsh ete IMarehi26cce = 4.000 
Barry County: 
Walkers Creek) .-. 2.3. 12.0": Middleville... ...... John McQueen.....- SOC Geko eke aa 4,000 
Wisi tone Creek = 32.02 en oe Hreeport.2822 2.5 23 John S. Walton----- rebel Ou adeecee: 4,000 
Calhoun County : ' 
IRICOLCTEC Kcr e e re see ce isa Marshalls c us 2 22 Thomas L. Cronin ag Lees 12,000 
eee GCYEG Ke <5 See ape yd She Ph cae he ae M. Ferris. --..-- aes ahs task 4,000 
Ca CLO Knee Late s sok. Sue erential ee. sae os 5 Wherry..---- . 
VITAE orca en Uae aL! CULO Ie ia A Le GN Apripe oun s. - 20,000 
Ferris creek.........---- eee PA TNOTIS se oe a Geo. M. Ferris. .-....| March 28_-_-...- 4,000 
Clare County: 
Eater ay fe bib iM ce Crooked Lake----- Os Be Bates o:. 2 J Eee 4,000 
Sou r. of Tobacco, Little re ‘ 
obacco and Spring Brook CATAcmeteh tans. -| Ebenezer Perry..-.- De adits 16,000 
North Br. of Tobacco river....| Harrison-.-......_--- W. W. Green.------- A ADs 16,000 
Cheboygan County: ? 
coke creek.:... Chik oes Wolverine ......... Geo. A. Mullholland} April 3.....-.-- 4,000 
oO pring creek..--.. 2.3. EY 
Little Bear creek........._... TRGEMIO aes | ceue oo W. H. Merrett-_-.-..... ps ee NE AG Sa 4,000 
Cass County: 
RN GRINE TIVO SU eC ze Puke ale Cassopolis ......-.- AS StS oa Wel play a eee Me March 12_--..-- 8,000 
Mechanicsburg creek .-_...--- paige Noe as ee Robt. Hawilev..e s Oe 8,000 
INGE AING sconce eee out ewes ena ioe te Rai SM Ree Chas. W. Clisbee.--- ar al bk 8,000 
Kinsey’s creek.........--.---... Barron Lake......- B.D: Shaws 24.2222. Oe PIP RA oh 8,000" 
Clinton County: 
Hayworth creek.........-.---- SU OONS. 2ceecee ne John Silvers.....-2-- a te RL Ore eee 8,000 
Charlevoix County: 
CEE A aa Penney oe t Charlevoix......--- L. D. Bartholemew. adv +: WOCui 16,000 
COURT ODN ees te eee Ce aH OR eee eR atone Sie taey Hishr, Comite seo April: 120 ey 25,000 
PETG OMCIMOT stones mam ceevereh a Usoses Wine aoaleh hoeues a can a an ie eine ETA SH Sa 25,000 
IW) UE TOE Sp ee ee ee Norwood.......-.-.- A. W. Van Pelt.-.-.. March 28_...... 12,000: 
Crawford County: 
INC RIOR eee hk tos ce dceud Grayling sce hase AO} Bapvite. fcc. ADV Gi eee e. 4,000 
Eaton County: 
PPI BEER soe iw aes cowicew f APOLUA chanweons bbe Waterman Larzelere| March 12..-..... 8,000- 
Emmet County: ; 
Davis Spring brook.......------ Petoskey .-... .--.-- James Z, Dayis.-...-. Lon COs 4,000 
BGAriGreekse tert fice. ced oes cece Er iaph Rade ee ahnnee Glay 1% Cases... 3... his hs RR AN 4,000 
IPeblecreekiay secc sees EsS Taek Fes p Le ee pewe Fe. G ey ROBBER eaeee oo ea ie Nie dalle 1,000 
TOrtOnicreaks- oe ce ee ahs Sate CMe Bice Isaac Stauffier-..... HW une: eae a 12,000 
Dutton’s creek ios. oo 2S. Harbor Springs.-.-..| Isaac Dutton_-_..--.- fies Aer 4,000 
APD LBKG ses rte espe cece (ele a fea Bish? Comviies.2.-.s April Laegne sed 80,000: 
Genesee County: : j 
ee wik Greeks coses cl aceoke. ‘Argentine.......--- Wm. H. Johnson..-.| March 19_.-.... 8,000° 
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TABLE D.—Continued. 
County and Name of Waters. Town. Depositor. Date. Number, 

Grand Traverse County : ey 

Cedar river _-.-.-.-- I RPA ua Traverse City----- L. M. Thomas......- March 380. .-...- 12,000 

Mitchel’s creeK__...-...------- ‘3 Pe ie: J. M. Meatheany ---. OO sve a gees 15,000 
Hillsdale County: 

Sand ieee Gh SOAR RN CMV Litchiield co. 36... Melton Horning.-.--.- ba aeNa Wt i 21 8,000 
Ionia County: ‘ . 

Brine: NFOOK Giese een e Lyons eS ee Lewis C. Faxon.-.-.--- Tova Loeg ee 4,000 

INO SNAG Ses COOL a nee ee ue Portlandiiesetecesee U. J. Maynard...... Maas Oper OI 4,000 

INET CTOOK. oe rs alah Seyi Saranacwiows tee. A. W. Huntley-..-... Pam CS Savery 8,000 

Beckwith: creek. oe 22022 ee Wane Nice a ED Beco Walkerkt.2 menipalis ks epi es 4,000 

Stoney and Loss brook.-...--_-- PeWamMos ues we F. C. Hathaway..--- para ES NUE SF 8,000 

ING TAME. Shee ee as Palose ei ero aL W. J. Hargrave..-.- Sh tO eenaee 4,000 
Ingham County: ' 

Burger. PRI iae: Hao Eine Loadialtig. = core ane Henry S. Sleeper....| 0“ 28:58 4,000 
Josco County: 

COI Creek es cee resents ne } | 

Silver creck 00171 t| Pawas Olty....-.- N. C. Hastings....... April 2...-.---- 80,000 

Magwas Greeks: ie Lee 

Porterfield creek 2028) ole: Whittemore -...... Frank Duplantz...-- oe: anes eee 8,000 
Isabella County: 

Hep b Ga seepage Mt. Pleasant..-.... George Granger..--. Sh Us RR 16,000 
Jackson County: ‘ 

Conner Creeks ye a ee Napoleon .......--- Charles A. Wood.-.-| March 19_.-.... 8,000 

Outlet of Gillet’s Lake-_-_.__-- Jackson eee TV puiWonely ten 24033 SO; Gee seme 4,000 

Snyder's, creeks 2k.0 Shae Manchester . --.--. GOB Bushessectiees $07 Ores 4,000 
Kent County: ‘ 

Butternut creek._........__---- Duttongs cess Avi Wr Blaimeagveey H6D, abs se eee 6,000 

Mound and Spring brooks....| Grand Rapids..--- WY SB Mills 222 as March 1s Sees 4,000 

SDM DLOOK soon Ses MW SDAPTA SU cuiese eeu ui Krank Baird) .25%:2 35 7) ISIE: 4,000 

Sand creek ee fee Vee we SEF te Seo ha Nerman earriges so. erie) Meet of 12,000 

South Crockery creek...-.--- Casnovia. nse te: HE. HMarnham 22030) | peta) 24 epics, GR 4,000 

POlLUCTEOK ewe.) hoa en Le eee nl HS aS oe eh Wi Marnha mse teen -| Ue eerste 4,000 

Bell creek_..-... bal tee as yo fy aE a AN ES Wm. M. Fenton.-..-.- eres Pp ELS 4,000 

PDUCKVCreECK Say see hae Kent Citys AS Ee Saur stesso Marion 4 ean Sear.” 4,000 

Graves’ creek osc2 3.2 a See KembtiCity oi see: Wie DeWingicetesss mS) ai ae 4,000 

County Line creek...........- Sand Lake..._...-. ewe merc Mea ee a aa Ot aenoe CLS aaae 4,000 

Smith’s Spring creek_-....--.. Sand Lake.-_-_-_..--- Chas. A. Green.....- oF a agar 8,000 

Porter Greek oye kiss a eee Cedar Springs. ..-- W. W. Burch..---.-- "SS 1 QO sane 8,000 

Pale MRO: ae. Se. ee eee ce Grand Rapids.-..-- Philo Ty Peek eos eat Rey genie 4,000 

Whiskey and Buck creeks... a Satie eels Bi ds haraway) ences: eon Siig epute seus 4,000 

Coldwater Creek...........--- “ PE Wigs ee He WeDawis wut ot ie oie Sena 12,000 

Lamberton Creek.........----- es SEN eats BiReceiercel ste Ari gear abes 4,000 

Dopp, Duke, Cedar, White 

Spring, Little Cedar, But- +}| Cedar Springs. ---.- Cus Uubord gee aera March 2623.2.2¢ 20,000 

. ternut and Crimion creeks 
Kalamazoo County: 

Knights creck euicis fons Schooleraft.__._--. Henry W. Moyer-...- ia bcnh a Wet paris 12,000 — 

Shaferscreeks coe .k ee ly 

Parker Creek. ss lcg soe oi Kalamazoo ...-.--- Wm. A. Glover.----- StL) Deena 12,000 

MeSPer ;CTeOK ele) oo ee 

pales creek ieee he ve ER SL SARL Suge ees bbe tiyr23 Tiny) 4,000 

Porter Creek soj0sc0 sco cul ene | pa CNL Phas Morris Gibbs, M. D.. Ge Ot eee ee 8,000 

Robes fereek 2 ase esses coe Pa a RIAU a Jers OVleOc oes. e fe SU eatin anaes 4,000 

GAN MOYee RK see esate a Galesburg...-..-.-- Charles A. Cory..--- OF eager ere 4,000 

Campbell's creek __-_---.------ Peat ditioe ake Cal nC Agi. Alappard e2ece. ei 3 Be A adh ec 4,000 

Wal srereek: 23 soe oui is eed Schooleraft-.-....-- Thos. Hewett-_-.-.-... MP COA eee 4,000 

BiBGk PiIVEr es ni ee te eke spa re, aA ng SOs John Hartman...... iy) eure ee 4,000 
Kalkaska County : ' 

Boardman Vivaro Oe ee eee one MN Mich. Fish Com......| April 12..._._.- 30,000 
Livingston County: 

Ore CPEOK 8 dose oe ree BPIGniOn cobs. BE. .O. Clark 2. ve] AAPOR ae oo ee 16,000 

Butternut creek .ieasce st ee VEONC ss a cawocke Elmer Cranston...-- Sana 1 Mes er: 4,000 - 
Lenawee County: : 

Hairy Dales brook se es bene AGrian enc tibde aoe Heman Loomis...-..- bea hg {JW 12,000 

» 
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County and Name of Waters. Town. Depositor. Date. Number, 
Lake County: é 
Piquette creek. -.-.....---.----- Wingleton....._..- WADI eb es ‘| March 3). siz 4,000 
Headq’rters of Pere M. River} Chase -......_._.__- == WOW Lede esate TS er a 2,000 
Lapeer County: 
Pine CLOGK euseer 2 ooo nas bene an Metamora ........-| L. Y. Struble -_._.--- April 18.4....504 8,000 
_Mecosta County: , 

. Br. of Muskegon river..-.--- DRE CUS UBL tenes phen R. 8. Woolford -....- March 10.22.23) 6, 
Pom ter creek esi. 2 tober ntaas Ve) ee ee te Si ce A awa AG eae i yp A 6,000 
POnOy Cheek idee - 25-2605 n5-n00 Lehre yi elaine oe Geo. Minkle -__--..... . tie cee eee 4,000 
Town Line creek........--.---- SME hie: Bia epe atte ene bs Le Fees We sa BE eet Wins 4,000 
Pointer Creek 2042. --seseo <--> 4 Seweny) ase ts hry ene op Pee Ri bs Lihat sites © 4,000 
Musselliereek wees. 5052s... 

Aa canc Seta Drea a ho et Sac ; 

Wiis. Gree ken ac..uS.. colle hen pep s 
Burney creek ......-......... f DOTY, .-: -2-2-4---= James C. Boyd --.--- Saal 30,000 
Beech Greeks. 20. 2.2 tasneit es 
Gillvoreeketscoben fess we sole 
Meat OTORK 650s on ccncidepccd we Stamwood ....----- C.F. Barnard ...-- re mgt A 4,000 
Buckhorn creek:---1.2...- 42.2: boats gi. Kulege NEE He Aa pee Fish’ Comics o29.3222- ae at PRA). 8,000 

ee oe ogee nie cninie Ec emmamegean asst Oe MOTUS. 0 aot geo. a tba ee, be 2,000 
PMOL OON io. oecea oewaninacune Big Rapids....-...-. Wm. Laduer -..------ Apri iter 8,000 
Dive oreeks. 2. ooo se Rlae es Kustford.¢.....--4. W. J. Griffin.._-..--- MON sites, oS Sh 8,000 
Seaton creek...-;..+.------.--2 BULONG doc eewee ena George Kirby-..-...-- poaits Seer OS IS 4,000 
TEA UCADT OTCOK condsic ows enic ew ana Bork e222. Seuwctatine Bn 2 Oe 2 Se ha PROT, seta Weta 12,000 
Bers OO Ms 2 als went > an Sielidienit 5) wi alcn el atorni eee <i) eABd, OO. te cack yh ee te 10,000 
Mischka Creek. <...-.. 2. saesesns Big Rapids-.-..-.--- He ee Metdy. oi. irs Ks i IE he 5,000 

-Montcalm County: ; 

Tamerack creek..-.-....---.---- Lakeview .--..------ AD Caleth ae se ee ah March 10_..---- 16,000 
Pawn Line creek. (eis) yeseea), Coral. 225.2652. eeces hi AY Glee eee es. BA aD FER ao 8,000 
FnCiANECreGKee acces see 
Tamerack creek..-.....--.-- Howard City --.-.-- Orie Muartays.t..). pe ie eae bate 20,000 
@hareh creek cick. cases -- 2 
Cedar andjTown Line creeks..| Edmore ..-.------... A. Hh. Hunter. 2.22.2. APS a edad eases 12,000 
PEEP Fe Ge eas ote Ae Sea cueue wee oe Greenville -....----| Leroy Fuller.......-- GOL acne 8,000 
. Br. of Fish creek......------ Sheridan 22-7. 3... Ephraim Follet.....-. SAS v2 Leah 8,000 
Pich and Trib. to Fish creek --| Stanton ..-.--.----.- O7F Bratt ss ets: ye Ree 8,000 

_facomb County: 

E. Br. of Stoney creek..-.-.....- ROMEO! 5.422246 Ed. T. Morton ae rae Saray hoa ty ite . 8,000 
N. Br. of Clinton river........ Mey Maaco maatash VAR iL on tine) Mons tow Sed « tL eee 8,000 
Wilson's Greek. 2)... 22.2 5..-22 Washington -.----- Andrus & Stewart... eS) MGM ee 4,000 
Mason County: } 
SUDIOLET VOI i24. tices. Soetane acces Bree Soilsi.....-=-5 OFA; Tobey sia tele $6 Pe Le 16,000 
OGGATGYeOGK 222002. 6 os e6 acs Lee Custer sii secon tee Edward Stork....... $f ees Lh 5,000 
PACH CYOGK vic): ost nas =2 ew RE Oe cetmdatu esa bs Mine eee MS an aera, 6,000 
MAT) CPOOKi s-5q.scse4 soe ewouee Riverton. 1.25.2 .2-- LG rifiine 76s eo Reine ee bey 5,000 
IMIGCO CYOCK ooeccn cee oe ess PST Way ev ahaa 2 Ses ere Cea ea ss SGU wee eh 5,000 
aint CYVeek. oso ae ed eta. ie ea tha eat ct ON a ee LB SN pea y St. ubie MEA: 5,000 
PROIdSCTOCOK ole ion aoe ee Ae eae isles tite “ O8 es es ee ae ae se SCL oes URNS 5,000 
Lincoln creek and LittleSable} Fountain...-.-.--..- Dodge Squire......-- Totat nate 20,000 
nistee County 

OU EE OS Gas ne ae Ree Onekama ...--.----- Ass Wi Barrie sors. SA BELLO 4,000 

Beg en MS See tat OF re 2 EN: eee Fred Culver _._.....-.. he ts Sal ick Sle 4,000 
Onekama Spring brook....---. BRE ti hig ae ctainin Chas. Secor.5.... 225. LAD Eee yaad 8 4,000 
erierorepk. o2. 1b... es CON Coy eee ee a eee Peter Schneider.__-- Panes hy ap he 4,000 
Clay Bank and Pine creek....| Kastlake -.---.-...- TAY BYOWN Wo sees: oe asthe Set 12,000 

.Muskegon County: 

Cleveland and Silver creeks..| Whitehall --......- EK. M. Ruggles. -.---... ey tines MAE a 12.000 

Marquette County: 

Silvormercelkss 245 fuer FY : 

(OEE TS Pa Ta a »| Ishpeming ..-...-.- Geo. A. Newitt...... Aprile .a25, 20,000 
INF C EHRs © Sone oot oui... 

Pijike (in Indian) sometimes 

called Pishike river ......... Michigamme ...-.. eC e IGN re ih. cit ice mousse 20,000 

Newaygo County: 

Holmes brook and ,Penoyer 

Creeks.) VOM Noas Newaygo..---------- E. O. Shaw....-.-.-.- March 7.....-.-- 16,000 
Upper Pere Marquette......-- W. Troy J yuna Albertus Andrus.... ae or Meio fee 6,000 
Mreeman creck. uo ola! tem eass s: Wa et eis Oe eae 5,000 
Pickerd creek... ._.........-..-. ae ¥e Mh) i “ “e BOLE LCE a a Bas al 5,000 
S. Br. of Pere Marquette--.... Talley cs sete se EBritley 22. 2csee cet ee Aer ee ee 16,000 
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County and Name of Waters. Town. Depositor. Date. 

ii ua fea ee 
Ninnie Greeks er. kas el, Denver. fo o00 onus Py MeGhan: cise. March li 2i3te% 
Gultey-creeks: joeo.o ot Do Bridgeton.-..-.-..- M. V, Barton ....2..- hat tate} Weigel) 
Minnie creek Ny RM in Re ec MA Banaue ten te UD, o¢ ¢e Ser rst eee 6b te ie aa 
AFEIOWOCTOOK cs Dac cee Naas teens Newaygo....------- Stephen D.Thomps’n Me Oe Se ae 
ALISY Creek so Soc he Ges Riusleyic sti tec Bw Pinsleye vas. 62 2: cum) cee) 
Holmes. creek... cele a: Newaygo..--..--.-..- Newaygo.c. ui.) le. te tr QP aR ¢ 

Ottawa County: f 
Deer Greek ese ie eee Cooperville --...... D. O. Watson......-- oT Dove 
Sprints’ creeksi\o oe eo Talmadge.s) | s..2.6 Peter Malone.......- FT ee 

Oceana County: 

Branch of eoney CPOOK sas cc. | POROLDY Sore ey By Jo Shirts 25k Oe AG ee 
Baldwin creek jie es. eee pis UW se ated) aoe ae E. D. Richmond..--- pMlaaa gee bao! 
Ward’s ereek Pay AAD SSSI te enue Ce Wl SSM NEO e tia rth rth aL Ira be 6b Oe ehh Ta) gethne 66 beh fourth Go ot 
Roby creek PA adie ews) sea pene SE TAG UM eA tet A at be bs Me DOT ea piel be bar fre ob! 
Utley: creole mews he eee Hesperia... Bade seem Hem Bai: Ephraim Utley-..-.-- babies] Wiese ity 
INGEBY OL WViEGO Cr Vier eae Se ee in NN UNE SK e piensa etd Donald McClarren.. Se lens eee 
Ritcherson’s creek.....--..---- PART isin Gate oe ar Frank Utley.--.-_-..- Me nenhesy ise - 
Osceola County: 
McDonald’s creek ...-.-..-..--- Reed City LSS ais tN Bo bclayes sie nso Laie lbeptnear Ce 
Norway creek.......-...-..--.- Eivierbie eons poo! Allen Campbell .---- Mirena) pipers Sh! 
W. Br. of Clam river.-..--.... Marton sci itl BW Chapmesee 24 April been sug 
Middlebranch river ..--..._--- PM eaiea ecw aes O..Olar knee eee ie AE Guo aaah 
Mid. Br. of Muskegon river... PON (eae beams Fred R. Grice .--...- RRO iG tech aM 

Oakland County: | MWe 
ING MIAIN® ce Be ane Birmingham .....- S. Alexander .......- March 19..-. .. 
Indian Garden Lulio brook: 2: ) Milford loss 6 se BE. Bissell ise April) 24.0059) 

Ogemaw County: i 
Wiaitkines? creekeesscUyaue Boe l 
Rist Creek Wy iweie sui fod i ae West Branch....-- ASS. Rosevie ce osu Aprilos 2a 
Stockade creek .... .......-.- j ; 

Spring brook sia ee Me Dae Le ie Geo. L. Lamb.... --- aan STARR . 

West Br. and Klacking creek. # Sui iuleelenatate J. C. Crabtree ......- aes evar fie Ps Ue 

Hdars. of W. Br. of Rifle river ns se) Ci ah Robert Petit.......-- DEES S nC UP Ba tiat 

ate broek ri ante EN " 

wWard's;creekoi soc .2b ee os be ry tenee 

W. Br. of Edward’s creek.-- | pea at 8. 'V. Thomas.......- BA REET |, 

W.Br.of Tittabawassee river J 

Silvericreek ewe seo ee e SU AA We ee C. M.' Corning .-..-.. eM ean te a. 

DPI CTOG eee fee Soe Greenwood ........ ON, Aghtorayin 00 eh alee ah 
Saginaw County: 

Md. Br. of Pere Marquette.. } 

Sanbormercéeke was pole 

Sweetwater creek....-..-...-. i 

Cole’s Crossing Pe Le SORIA Sta East Saginaw...--- Sanford Keeler .._.-. January 19.__-- 

Kinn y's! creekvis 2c Lice ie 

Br: of) Tobacco rivers 2222 

Wren Creeks. ose ae een J 

Van Buren County: 

Spring and Day creek..-....-- Lawton 22. See Cu Re Daye. yk February 29 ._- 
INO ANAS Skee OS AC ae sp atree C am Leo Wn. H. ‘Stanton ed Mi Se eee 
ING MAING Woe eh Aaa Bee Almena....- The hubs M. F. Miner --_-...-. us iets a 
Hayden’s creek....-...--..---- fatter tena eae RY IC George Langdon ---. ih Bae, 
Cold Spring brook-_._._-_..-.-- Pawib aw fetere ue Frank ©. Thomas... te dice 
EK. Br. of Paw Paw river-.-..-.. e OPA da ae et Seward Hopkins ...- he Mommie Se 
IPAS Creeks eee nye aR A eo Hartilord oi tes AHO Young. SEC la, March 27.--... 

Wexford County: 

W. Br. of Clam river...... - | 
Metork of W. Br. of Clam Cadillac {2 8. M. S. Cornwell _...-. aa 1s, 
N. Br. of Pine river_........- 
Hopkin’s creek and Little 

Manistee ooo 38 ae ee Manton -...... 13h BS. anise. He le ice tonite cen 

Washtenaw County: 

AAV SiGreek sok fw seen 
Basset creek. ioc sii oa Saline soo see oc. Edgar R. Aldrich...| February 22 --. 
Lashier creek ............---- 
Pant Creek ees ee Y psilantinecscuaet AH Martin ante March 1.....:. 
Honey /eréek 2 ah ee be Ann Arbor ........ John F. Lawrence... earch at 


Number... 


40,000: 
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County and Name of Wate:s. Town. Depositor. Date. ene of 
Spring brook .....---------+--+- Manchester........| F. J. Williams. .....- March 19....... 4,000 
Baydeo's creek. .02) eee oe ee AnD Arbor 2 23) Jasper Jones) s.. 02243 ADT S ose ek 8,000 
Bellows). brook-7-0. oe. 2) 
ee Sabet no Se eel eee eed Ls | 

UG GTEOKe Veen ye. Me amps : Py : 
Spring brooks... -c2.co cen + BANS ed. cored Js Ee Battles. pec 22 Tee ocl seh: 25,000 
OVI By DLO kw 2 eae) Ree. | 
PALO S CLe@ kino acto VSen6 

1,639,000 
TABLE E.—California Trout, 1887. 
Name of Waters. County. Year. Plant. 
Tributary to Muskegon River__-....-.2.-----. DMICCOS tala ore eM tee son Cue ie baw 1887. 20,000 
TABLE F.—Schoodic Salmon, 1857 and 1888. 
Name of Waters. County. Year Plant, 
Be a Oo, Se one leg oes Walkagka fresco tet Ulan 1887 5,000 
Sepia Ootten torr ek See eM Ln. Aan Batts oe ATAGTI Oe eae eS ee oa ee Pale. 1887 18,636 
oe Wake wos. S202 pei RE UP SER aha ae ae kate we al Kae asso Sc 0 eee ee eee 1888 12,000 
OLCHP MAK OSES wos Seer ee Se Se eet AREDIIME ace ne ote co tee acco ames ounene er 1888 61,424 
TABLE G.—Plants of Wall-eyed Pike, 1887. 

County Name of Waters. By Whom Delivered. Date Number, 
Branch oes ine. Gold wateriliake.w-t 2. ee dees Jo BSshipman’ se! June 10 ...... 480,000 
COTE eee ein ce Papvoen’s Lakes eae SS A. Way Marks? io 3 02.22 June 10....... 160,000 
oe eye oath. ig aM asa ae Weegee ASW. Marks. is..02.02 June 10....-..- 160,000 

Tue ere Se ce edar Springsan pper an : 
Lower Black Lake........... t A. W. Maris Micey ss aon, JUNE Osos 240,000 
CFT ATO OLVERA te ees AVA KSS ao cos ote. June 9....<... 120,000 
Kalamazoo........ Indian and Barton Lakes ...... LAYS Wie Marksee oe June Pssst 240,000 
Lenawee.......--- Wampler’s Lake..............-.- AIR Marks ia ne cn Ss June 10....... 820,000 
Sandyuake ee se Sr eee Als, Wilt Marks oe. tun 6) LOSS ee 820,000 
Mecosta .....------ Chippewa Lakes csi csekce AS Wii Marke: Oo ser 03 June 9._...... 240,000 
St. Joseph.....---. Kiingér's ake. sa cise 2. ee AWW MRT is sioecascsee June 9.2.2 2-2. 20,000 
Wexford. i522. Olamivlak eyo eke ecce sours eC VWWVie MATKS cous Lace JHNO. OF sk on oe 400,000 
Washtenaw ..-..-- Columbia Vakel 5.238255 sete AW Markecccesscs.es pune) 10)... 22: 160,000 
Osceola ees. 3.20 Strawberry: Lake....2..5..--.-.2 AV sR LAS secu tee tl 2 JURE 9ey.3 22. 120,000 
PMU DER Re oct ce cartes Carer reer te UN ee Is 2 AS a DEN See RNS Fo Succ ustaiut olamenals 3,280,000 


ne: 
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TABLE H.—Plants of Wall-eyed Pike, 1888. 
County. Town. yame of Depositor, Date. Number. 
Sherwoudsy./-.06s ko: +O. Li. Plerces isc 28 Jane 1. Via eee 170,000 
Bran Gh vores sees Coldwater 2.2.0 John B. Shipman._---- Vea Yee MME Vigan eS 840,000 
QUINnGy see eC lees ALM POOOR ube Boia ee & eRe ee 186,000 
Vand aliaeivaaaie wey Je MPBONIMG. bee we SEY Sd SN TCT CS a 170,060 
Ca Cassopolisaccs suet James Smith --.......- OA SDC Ce al Nay Leena 500,000 
iii tala ay nas ae Marcellus. .03 02805 10) Oo WR Jonbael Oe ue er 7) 08) 2 ee 340,000 
DOWALTAG clase ue Eugene Larzelere. __-. Pe AM al woe ies 340,000 
TekOnsnee colo.oevene. wk WN: DOT red si. goes AN aah 8 BRAN NNREIST OMAR ah id 840,000 
Calhoun .....-.. tH iMarenent tiie oye ©) 8. Gorham... a 60 16) hace ache er 
Ohare iin a sls Harrisons asco 4 cate W. W-torreen :2-0 20022. aa Pe RMT a che: 340,000 
Hmmetti 7. oie Cheboygan..........-...- BZ. Perkins uses: SERCO E ea sc een 340,000 
VaR 66 Hep 0 yeRelge scp iad LOVE Sul) Anson Shotwell _._.--- ites Whee MM AT a C8 a 000 
Genesee ......--- {ie ceo itss eterna gr in ek Mees aaa (6. 98 gna aaa 170,000 
; Ebiliisdalec rot ayy H. M. Keefer _-.....__- OR Ae SEE ee ene 272,000 
Hillsdale......--}| Pittsford... coc AS. Dawg Sela Me a ee 136,000 
Tonia 2. 2 ls Orleans./20/.0004.. 2) Benjamin Malic s 0) CVG Fs suas N° .| 102,000 
DG Say Se irs es eae toe Dy Bs Brigg yell ne SOA a eek Jae ee ae 204,000 
Ingham .- ae TUS eA a cls UH DAS PY ore eC she i Glut An Oe AES Nee HON ae ee Sa 102,000 
iTS Ce ks ee John NM Potters ke pple Gods a ey ecchden S's) 340,000 
(STass) Lakes ole Ve ey Wyllys R. Mobr......- Padi U) WIRE OS SEO 170,900 
Jackson ....-.... ; Sackson wale O.UB Bast en Gia O16) Se ies eae 658,000 
Galesburg (s-4 ja -8eee. By bi Hawkee itso CS PUB aU kta Rene Sei 340,000 
Galesburg .2.2 222.20 ea MY Osan Roem ales ta anuenions ert LG oo Ma eae ees on 340,000 
é bA | SCHOOlCTALES 2555 nen oe L. A. Longwell... .--- dal (740 We tte seiea IR ets ol 170,000 
Kalamazoo...... i SCMOOLCL AL buch sae eae LNs Moavyerie: fy haus eset) PRES nea A LGD Ve. 2 170,000 
| Schooleratt 2220-4 -.'42 TACO LUG ca wuolas fea BRO Ge eka hae eee 170,000 
Sehoolcrattyen ees) A, M. Fellows....-.--..- shear 2 8 in aati sian Nt NN) 170,000 
ti Sehooleratt co 2 Maes A. M. Fellows -.....--- iinet ela: cep eee. i 170,000 
Hamburg one ite Geo. G. Winans.i.5..0] May S02. Coe 170,000 
pone By Ons soe ne a OnE Fa! June 1 PE en Se ae ae gee 
Bich Gop we ce area aee JA - Bigelow vin. seeeee Sa CANSISD et TN air A aa a A 
Livingston ...... Brighton. scat TF. Hynes... bc tg. cy ea 102,000 
Brighton ESAT ENS UAE Charles Cushing -...-. rare io ae aca | aes AL 102,000 
BSH COM eee ae 8 Be TOO la pee xine dae «33h we gene noe eee ene 102, ‘000 
See Ser tac at ede eden Wt eR eee vine 1361000 
AV GOR eee coh ers sek shittieton oss tid Ah ni Nias Wher A EET ane % 

Lenawee. ..-..--4| Adrian ......-..---.... Clark, Baker & Coa |, ) asa ae 170,000 
VNC Wig EW slated CERO Wa SIN S. Howell se ea) pM I Sapien SIRS PIR  SHE 170, 000 
Macomb .....-...- Romeo. iia: OL Mh Montego uay iar May 202.05 .02.-1) Ja. ee 
FLOW are eCity. ose Aes ODAAS ee: sen TuMe 13s s veel a eet 102,000 
Montcalm ... _. Greenville. C, C. Elisworth...._._. RETAINS ls Wien ONLI TEEN 102,000 
Greenviile. -.... 022.0. d.\ Ws Belkuaps7ic. 386 Mic ba katate MSR Oe) NUR By Eopts be 102,000 
i OMA. See oS ee cuae Geo. A. Nettleton.._... OOS eT PA eC te ee 170,000 
PPONEIACGHO a Aaa eee Jie He Sawyer v2 5.208. BO ed AL Nao a ae ate er 170,000 
| ORTON Care 209s waa LAGS eV OT ota 3 one BUREN seul tera are a a hee 170,000 
PODELAG! ean maker Sylvester Cole_......-- SO ry De ees SLO SMe ane 170,000. 
‘MDakland 3.23702. 4 t UP OntREs ee awec ores Re Vir ara es at etn) bf tage MS lan 170,000 
Pontlae isc va eeu C. A. Beardsley ..-...- ey Te eee ad NY ee 170,000 
| Melford:2 (seg vets ALS AWabely cosas STAN ISIA Re amaP NS Stl ANS AN 170,000 

Bohan 20ers H.S. Holdridge.......- BUTEA toyed ‘eH fC AN cs 170,000 - 
VA Odie Lene oes Psst Ca ay Allen HE. Kenaga ...... ELEN D Re Caen y me ean ab pdt 340,000 
White Rigeun..-...-.2-- Ji ReWatsone. su.) MMA AS cI pai ' 170,000 
St. Joseph....... ‘White Pigeon....---..-- Vi ROW ATCO RS es ea ee oe 170,000 
Klinger lake). -2.5. 2522 H. Weatherwax. --..-- eta Ranma aM Ce Ay 840, ‘000 


Cabotal ert a haus OE Dep nae e UNM Nn nA LU OAPs (OMAN: cee Ne NEN dba CuO DEY) 11,492,000 
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TABLE I.—Distribution of Carp, 1887. 


é 


County. Name of Distributor. Location. Date of Shipment. Number. 
J. W, Lindsley... -....-.- Hopkines 20k cakes: AUMSUSt i cos cub eae sa ae 25 
Allegan ......... Soar om Metecsus a uiscs- Martin 22 eae September 17_.......... 25 
D Comrade. cece soe. Wayland vito l ee Octover lie oes. de ns 25 
: me MMLCIOON [Jesh nt nilsen- Benton Harbor........ September 20.........- 25 
Berrien _...._--: PG Ves yee, Fe cee eee oe rhe AES Boer eek A November 14........--.- 25 
CLIC Ye seas nk 2c sec oe Gihe (Bais? oad Ma fet Nek SB doe 25 
Al Caladwellzeowls sv BYOUATOS eee eee September 21.-......... 25 
Barry....-------- Gow sCoppye-..z-<t-2-- Hastings. <4 2. 74222 se [Qev as Cos AEL 25 
TrAGH.. iecee lee ANY © EL OLUee- + o.<0s 1) QUINCV Soo: 2) October 10¢)22...2.09--27 25 
NAA, O8f000 soeck 4- ans Battle Creek..........-. AUPTIBE coetescLecvecans 100 
Calhoun .-.....- ; S. G. Gossline........-.- KK Sap REE eS 3 October 19.........-.--- 25 
Olintontoces: 24245 N. H. Silvers......-.---- UnionHomesve 22a. SES LOE Se ele wee 25 
Charlevoix........ J. A. Waggoner.......- Thumb Lake.......-.- “ Gee Se Pan 25 
ATIAT OMe tL eee eee eal GO SPN SUING cs ae enssee- Clare se Wear. Bee fe i fed pkey ah SR 25 
DN RED UT eee te erent GilenwoOOdrere oes see tes September 12....-...... 25 
a Aan ye es Dailey Seats ae ae October +n BS) Bn Rana oe ee ea 
Olmsteads deste sase=s i GR Ble) ea Np foe Man wie bo apd SB nS 
Races 4 is een wens seen eee JORG? J Sea twwsubweito. NoVemiher d 22.2.6, /22- 
“screen ew eceee aig 4 Hh SRL. gi ke ob ae LR ES oe pk Be: Eka Sa 5 
OPS Brigtoles sees secs. Spe Peters Ma yeiae CAG LONEY GTN oe 3 peg aierp guts tf 25 
SPOT ADSL Soe ce ee eons ae easly Re heer eee “ ey EA ee fobs 25 
Wim Starrsss2esnscscee Glenwood )-22 5: sce. - Snes Sate 25 
Warton est. eee 3 W.L. Freemire.....---- Vermontville....2...-- October BL. 43.4214 25 
Gratiot. 22.....-2%s A BRB Mh a) eee eee ome By ea hse: Ub bylicy syd Rte eect PA a ee RSS 25 
JE Stites tees Pewamoi. sieetse os 20: eA Nhs tod Se wad ae 25 
TONS A eeee Coes A. W. Sherwood...-..-- id > eit ek Sere ep ee STAG lata oes We ee 25 
OAVV LLG S a te eae ee Seas New Haven Centrv...-- Be gars) Mae PR ae 25, 
Prighain $20) 20 PIES of ofS Raped ee eg aeae Pee Lansing tosis November 41i222 5152. 25 
ae Mz Meyers). 225... --: Brooklyn 24 desesase October Ole se ens 25 
Jackson..-....-- 1) GoW. Billinger 222222. “(de hts ageminerS Soot Tauae . Manin 25 
G. W. Chamberlain....} Vicksburg....-.-.-.-.-- AUPUStIZONS cues Sseakae 25 
Kalamazoo .....}| a" 4, Phillips... Kalamazoo ....-.--..-- September 5...-.-.--.. 112 
[ De Osbormccereessses-- Grand, Rapides 225, AUCSTISH a0. sceacoeseeens 25 
CoSHOWe as cece eats ae= Lowelles sec. sub ecae September 19.....-.--. 25 
Reng ta ecece IN raAlzel voce eee BOoCKkTOrae. scenes! “i 3S Ae peepee 25 
: ats, DYraAdoray... 2.22... Sparta te es 2. ends October ei sit ake 25 
oF RIDUE Coe tate 3} oc anwe Bowen. oe tick eetks ce A SIRE a cranes 25 
Ce MP TOT CEG 7 oteee a betes Adriann sens: ssas8es September 7..........- 25 
Lenawee......-. P, Middleton... -....- TRUEDer aise. ban ber i yD pala ei 25 
PINDOCT .254é000-nn- AF MN GNY CHOTA o i are PA DCOL sah s ln coota de te a Pe ie cune eeke 25 
Livingston .-.....-- TLS Bristolansrss lols Parshallville..........- fs Ne epee ele 25 
Aintiahi..o...'.-.- CG ROUGH (ose ono cuss Coleman .2.isses.cses ANQUSE Mies. os peek e ss 25 
( ae By bort Bee Geta ee een Howard City.......... September As Paceatnde 4 = 
GNMISOH 5) oes ciestee ty fi Reta tah Se oe ee AT Ter ase eee eee 
| OV RS GooGgnoene es. see CAaLeone Cleyece eben) a PBt Rene Nee 2 
Montcalm....... ArH COLNE ssc skeen Cedar Lake......---.--- re OU cease oe 20 
| SO BAP Ore ee teak wn BLISS 2 Sheridan -5:22.0-se.0¢ October High Seis SRG Saal aR 25 
FUL eOK Olay sc awe ates Howard City.....--..- Beaune (fern Eee ee 25 
Leb ee EAAUGLOMN Lecce wee tek 2 MeBrides tose fees ya November? .sos. 22k 33h 25 
Newaygo Wessel Se BUtloneeaewereee cates. Grovertre. a waetescd September 26.....-..-- ies: 
MA SUADIOF.. iawncees—- FL GYRE Wes fea it ok te we 7’ pt NRE te 25 
Osceola .....---- } W. B. McDonald......- Reed Gity.. i020... 2. November Liw..s.ecdu22 25 
rf ‘ yatebern ee a fy cls ieee Ben Pach ue ses September oy Tepes 3.71 a 
Y POOERUN Whee css CRUE on cs Pose. SION TT oars eecase see ee 
Ott WevVELOG Pesai: Meets dace oe Tamohoewoeuecs oe xeee Je 20 BEEN 2 25 
mnfcatgh Ube cpiesabtneg, D. B. Porter a eae Hastmanville Nee TN October i Keppra ty arte - 
Ria 2 BOLE OUTER: Saeae. Whos iol: )eiieeers tes sere A pears ore eek sete 
; Pi EC Bh ow NING Y 6)=)-gak hee om ater nen Jamestown... -24-hoar Novem bet 3.203. 2-32 25 
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TABLE I.—Continued. 


a a LL 


County. Name of Distributor. Location. Date of Shipment. Number. 
Ws Ry Cblting: (oo 1S hig re oe UA OLB SON ARS on September 20.......-.- OB 
Oceana. .......-- E. D. Richmond... ~.--. Oe A es UG iid ea te a at October’ 8:3: suoe 25» 
1A GUEStetsOmuee Uaaecee Allen Creek........-.. os ES EPS eaten sue Kh 25 
Oscods oi iscel eee C. M. Cummings ....... Mig Nob ca eee wanes RWG (1 PRRRURR A! . pb Se 
Ogemaw ....-.---- SiiV.. oLOmas soe cee West Branch....-.-_-- September 23.........- 25. 
( BUA Ola Dts baaseameae Stureig i d. bere ek Atgust $l. aoc paceeee 25 
Mrs. J. Vetterly........ Three Rivers:......... ; September 7 .2.-5.252. , 26 
He Metteraley 2 PA rtd OW nly dec gt ee oh 2G) es ae 25 
GOS." Parker’ 3.5. on secs StOTgIg. | sou hehe ate . 20s eceicae 25 
et eeonh Le Theren oy Ve ee DAVES PRIVOLS Zac cues October 10o aa 25 
oe OSD ASy ==> +4 A. Chapman......----.- Gp hon Sey Fe ak BE a ul ae hee 25, 
Mrs. M. Vetterly....... Three Rivers.........- Se be clot a a ae 25 
| Weds Stanton cesses sees BurriOaks ie Hee eee <2 14 ur ia a 25. 
HEV O RT 2s eee eee CI QVOTE ROR SS ANS BCE OEE te We Wy pigestamin ey Ge ssalLe 25 
ORE Berio. elie ecu nus ven Three Rivers....-...-. iF PA ADR Sian Ne I 25 
MOE Sorrel neon WeSSSaT bes mare es September 20.-....-.-- 25. 
Tuscola...-..--- j to Chapinuien. sc Rasy jan dcke aynce “ A ae ama 25 
(1 Or SBilion gy scene se oe HMarttords ose rasa SUL G 20s s ree Bare ae 25 
bi by WECCONTAY eeu sce eag Sp Ae ln eae eietet emE bdtiathr 3 peegeren a eu ee AC 25 
JthOSerelbises eee DeGatuniy fener oie uM Fr OL La uA He valk 75 
CSA Brigham 22.2.0: Lawrence... .-162....-.- AULZURGE Deseo wees 25. 
LES Shavers sos phi Cath al aia HEARN 1 Lb atte ft DRO DE a Aenea ie 25 
BE; Pardee... 22 wes Sister Lakes.._....-.-. et LB See 100 
J. TIdSES ose es ene eee Ban SOri ss eo en Tidy h ROM kena ara 23 
AND LOOMIS ee see Bloomingdale.......... Ae a OU Ie en eg 25 
| L. W. Vaughn..--.---. Gebles J Be 2% 
ORL ATH s ae Obes Ree ee GEL Sr AHP RO an Naa) peel AGU 
Van Buren......4 5 IOUS al Vet wes kas Mor Wales oat alata ate ps Went Oe oe Bar ay 25 
GiSloane aes DOCAtwr ee Me BOL se ae 25 
hay OTS Pats Ula Be PRN ak cise REM Pe ig PSS eae 25 
ECW ite ue vom anand Br ARH ca etek Uae te LM ep tes aha ibe b Prep propa Li 25 
F. W. Schoolcraft.---.. Kendall sees coe Me BL ee ees 2d 
| G. Kendall...22.-2.2.22. Bath agp ip i aa a a ct Se i ee 25 
PUA Storey ie es ek ie ae sa coy, RR Aah 2 PS AC September 5.......--.- 25, 
| CrVie aleve ky ara ss Gobles pene oehe eae ern eaeiey fie fae a 25. 
Gi Kellen eye RUAN eRe TOR ret cret a a cs sub RO aie 25 
| BO Ramla ue oe ae ue Bangor. nce ees October SL.2.e0 Pi 25 
W.-Colbyan sae Shattsbpure we September DO hs ae 25 
Shiawassee....-. W. R. Chappell...-....- Corunna ees cee coke oes + 21 eres 25 
G. R. Bromdt.--.-..-... BYTOWWsieec ees Wein dy SLi Fe 25: 
Washtenaw....-.-- Paiteming: 22 asietucsi Dexter sce ese eo . Zlissgeeua 2% 
,| BOA. Bostwick. 0222-2. TROD sees ee Ne on 26) ee tS } 25 
Wexford..--.-.- 14 ASP Johnson.) i ce Cadiliae (oc October 4.6/0.0 (iio 25 
Be We Voihtsce iets Detrorte 2 eee pecs, September 23.........- 25 
Wayne....---.-- ; Isaac Marston...-..-.---- OTN A late malate einen are oe on Roe ie 6& 
POCA eek Ge eS en LTS Se SR aed oe UN Aaa | RA 2,843 
s 


* 
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TABLE J.—Distribution of Carp for 1888. 


County, Name of Distributor. Location, Date. Number. 


Ts Re MOOTHNS aie en ctu Corning 22s. dacecete. lvoe Wit koa, 30 
Allegan -..-..--- { J. A. Newman...----.-- Glen. eae ea th PRB 25 
ANCONA secon we ee W.C. Reynolds & Son.| West Harrisville--.-..-. PUI SORT Cease cease clos 80 
A John M. Nelson.--.-..--- Manceélona:....22.-.... sf P| pie Rs Sep eee 50 
Antrim.......-.- Frank J. Lewis......... Elk Rapids.2..4222.22! Ags thin foul ¢ Se fy RE Re 25 
Lentz & Peterson.....- Aranate 0 So jae a TAYE Us Reales Beak etl ted 30 

TATONAG 2 cee e see MP LOO DEL shea ses waa ks Standish aopcueieeuoe ae September 20.........- 30 
F. E. Cassellers__-----.- Sterling yeas ewes October? 27. 22s 30 

(| J.J. Aylsworth......... Benton Harbor........ Af uly 6 Fs Pah ie Be Berd RE as 30 

John Aylsworth.....--.- rs pee Oe res ceikhalt G14 Seaie geet spenaplsl fa ths 2 30 

WONT CHOl vdavecs sthacoee De og VenGns tL eee AUPTISt Oca dge ceva 50 

PASH VV ISNGD soe oon fs Sei adh hss Sener ey Be ees 25 

Berrien...-.---.--- die Ey NICK Orson. 52:26. ..045. ss cf Puen ts BTA eek Soa 25 
FONT MOLY 4iee | seen Hau Olairessoc.2 2 222 a Sov Ago Ae 25 

| Charles Vance......---- Steubensville.........- - Seles Oren eas 25 

Ward | hranks2 tes sles Berrien Springs. ...... September 8_..._..-... 40 

WieDie AV OO ROrd Slick akasa ot Glen hard -Fisi sos. ous! oe Ga. Bh Banal er: 50 

BranGhnens seseosse. kGaGeWemothicessce ese Burlington ote cee ee CH Pk = ee ted 100 
Edward Slighly---...--- Rang ae) aces ware oe October 3lesiisiecess. 30 

Calhoun -.....-- | Hie Be Hallie tegeus oe Albion cued sek _...| September 8........... 30 
{| Charles H. Kingsbury-| Cassopolis ............. thy! PAs eee es ey 40 

| John W. Bedford..-..... Girshinge spec OPUS GG ee bole SER 25 

IWittVVeligit Wat ire cleus Glenwood.........-.-..- September 24.........- 50 

MORSE ce eet 3 Sel A VOOR ero ce oe Wand aliaees .es cece le dee i er te» eset Ld 30 
| Worden Wells..-..------ Glenwood .2o22 2 P22 Octoberilis . se 50 

CACNMertowd cecele. ese Dowagiae.sichessebece pA acted bh Be sae ase eh 75 

RiC AGA ETRY oe ot oo RTE BEE Bi iene eS? nea iy Ma ER WS 60 

Ora wford ........- We LUaAvGrsolsdtss> acces OHNE ties Us swee es naae ace A a Ble Rhy ORC 3U 
Cheboygan....-..- Hacpeerkinscreocsss se: Cheboygan.......------ AUSUSH Pee Sele. ore ee 60 
(OUKES fehe' 5A ap opera Thomas W. Brown....- HWatwelloeve2-. 32 d<cc. October 2322 65 80 
; J. A. Valentine........- kid Vs WE A. Sel 8 eulans Wiese September 3........... 1C0 
‘Olinton......---- { Joseph Arens & Co....- WY Gatplialial swath ce cevdel perc breuk es eens cee as 27 
(| G. W. Sherwood......-- Charlotte... --.....---- aly sour Oe SN 35 

Matones 2222.52 B&H. Boyds 5283s ess Vermontyville_......--- AUVEUStMLolL sg oe eee 25 
Hy be hepardaesce..ss Obharlottows-cecseese- September 10_--....... 30 

Albert, Bo brench.2.-2:..) Gaines ae feces ene Ul Yalan ee keke 2 coe 30 

ionhonsd George S. Woodhull...}| Fenton..........-----.- ATS Rl be epee Pastels Wee sb 30 
daar al eke Homer L. Johnson..-...| East Thetford..-_..--- CMO LOS ache tee Se 30 

|| W. W. Bartlett......-.. Bartlet uta ose September 5....._..... 210 

‘Grand Traverse..| J. L. Gibbs..-......--.-.. Maviield::.cuvestis cs: *¢ liga a 30 
pee: J. B. Patterson.......-. Pittaleld’:.20!0.2,00. August 13....-/-------- 25 
Hillsdale ........ / IW otis SAVASOls. 6554605 Mitchfield® ee 72 sss * Gin Tee eee 25 
(| Erastus Hall._._........ PETE Ci aegis PUL IG feces we es ae 30 

Ionia John P. Anderson...... COE MPM es cepa e cae alta eee Wee ste ae See gene 80 
Bae eke Fils FHS A VWs TLUNGIGY eco lt | a eo EOC TONE, Leet aot wee 30 

A JOSOUNSONG Leos 6s ose ie ede RP Beg Vib 2 cn 4 Pog dcdiee Scone 30 

ik PIA VV ISOOR. wexetocsce MasOnt aya diacs Gunster PULYPI Boor scadaedh ante 25 
Ingham........-- ; Gottleib Leadley....... Teansingi oe bosses. cee AULUSh Ono ptesceee es 25 
Teeogeabetios lets [ds ©. GTAM fo. au te eee | Au Sable....- eros td sees (October 1120. 22s 44 30 
Oe A Hertons:.238 28 ee Galéesburg222s 52-2432. ULE ie ee ee 30 

Kalamazoo....-- Frederick Ott....-....- OsbtemiG. ote sce. September 10_........- 30 
| Henry W. Moyer....... Schoolcraft ............ August. 1B.0250. 2s ee 30 
CP sisr OD White ee sl. cose Cakteld ees. spo so. ane itt gt (Schaal 25 

| WE Oulver. oc.2 2. Grand Rapids-.-----.-- Atisuah 6.2272 Ss0i be 25 

ent 4 Isaiah B. Sexton....---- SPADA Soto tou et September 24........-. 30 
ee PSG botne yea te Grand Rapides cooks e UY, Pleven ess oJ Go Sey 80 

Witte uate RUN Caledonian svi gcccks OStOUGL 101 ..0- coh aceas 30 

[ G. W. Thompson. ..-.-.. Grand Rapids .......-- hy LGR eel ees 80 


DiaKGvevsctaces. cae James Armstrong.....-. POLVMan ss aes bese ces DULY (EO caews oesdanite 30 


e 


‘Leelanaw 
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Lenawee... -------- 


Manistee... ---- 


Oakland 


Osceola......-. 


St. Joseph.--...-.--- 


Shiawassee 


Tuscola......-.- 


St. Clair 


Van Buren...- 


Washtenaw .--- 


cemnene 


——— 


? 
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TABLE J.—Continued. 
PUMA SANE Nee NADAL MN WiNelnomes SN ePIC  Nelghe ST. 


Geo. R. 


M. N. Kelley. 


John H. Jones.-...-.-2-. 
Dennis Stocker__-.-..-.--. 
G. W. Stocker-----....-.. 


John A. Lawrence -..--- 
Charles E. Egeler....-.- 


Geo. W. Wingert.....-.- 


John Gordon 


James Kuenzer..-..----- 


S Asi Vaal ts 


Barton & Son.-...-..---- 
G. F. Langworthy...---. 


J. W. Losee-- 


Wm. Rhodes 
Fred Fahner- 


J. H. Holman 
GE. Glaspie 


wewce es ew eane 


James Balfour._....---- 


Otis Monroe. 


Ma Merritt 2 fe oc 


Nathaniel Houston ---- 


CLT. Cook! 


Val. KE. Boehmer. ...... 


J. Baker 


P.S. Barnum 
Adam Harris 


C 
5 F. Dey & T. F. Dodge 


. P. Morton. 


rs 


Location. Date. 
Drydensyeues sys July Oo ee eee ae 
Metamoray-e..5 22322222 ANEUSE,20 Mores See es 
Hunters’ Creek........ JULY 30a Japan cit 
Metamora::. sce: ous October sles 

mahi VN Piaget Mean EYER AUSUST 20 Ue see eae 
Brigham se) bess wn nee September 20.-........- 
Leland 2 cous ele cd Poo ela ae ee 
THUYDCP se seco ee kes AUPUSE Does eee ees 
Qnekama: wv .tecesuent July 18.0) Se ee 
Pierport..\-.2..----.-.-2 September 24.........- 
Manistee aceon Sat eit August ; Nhe See SS 
Big haps si steoerey. Me 18. eee 
* ER een eA AS Fah October 212. J2s2c2282208 
Fenwick. 5.02254, September 20.........- 
Howard City --.-.....--- October) Poise es 
66 Slee Van Mss 66 23 ONE ASE aa 

ra) Aa Vases 6b 23 Rem Tag sha 5. 
White Cloud .......--- vs 5 eae Bap ae 
Hesperia.) 2. 200.-i.0.. 4) AMetiSh le sco 
Shellby. een wee ene Ql yS02 Lee ae 
Hesperia..o2...2..2.028 A 0 aad A aren eae SOLE 
Shelbys seus uso eels 8 August, 1s oie eee 
Rochester.. 22.2.2 .22.22 JULY IB 
ORTON ioe ee ee een Ro WAYS eaa ney og ONSEN 
Dighton 2.7 oe hekeseee August 1335.2 ol Geeeee 
Talmadge Center..--. September 20-_....-....- 
FLAMONe ie eae eee AUgUsShlse isc cusedueue 
West Olive .........--- November 7020520 ce 
Burr Oakes sce ene ADELE Tusa 05s Se eae 
Burton yee eacay AUSISE COs us ete es 
BIOCKWAY eee wen cede DULY 19. ce eben 
SOGGOi O55: fee Sue WON lg 73 fehl a aed 4G N 
Wassare cou ee sewers ere BOO joie CLA eh aan 
Mayville ehh Alou ney September 10.-........ 
Lawton BEN ASU Lin RO July 4 slg SILER ea ae 
ct DE ead Angus 1 Sie 
Mattawan occ). illu September 24_....--.-- 
Williams’ Crossing ...| October 9..-_.-.-----.. 
Sister Lakes.-.....-.... “ PS Vege a ep Sy Vy 
Bangor ss. i stewsecos ADIL Ais 52. aceon 
ANNA TDOR cheese ses OUR Y Ono ak ONE ean 
Salenms tae ees py ais) 5 VASA a ab ee SSN IE 
MVipsilan tis meee ee eee October lees ase 
DStrOltsaee ee eka December 4.....--.---- 


APPENDIX. 141 


TABLE K.—Total Plants of Brook Trout in Ten Years. 


Poe Cry eta NN ber le tee F000 "ey Mee eae toe EN Oy ays ese 408,000 
VS LED SCY LIS TP TC a a G00. BIRR EEG abe MeR Gh reels vanad 2 seuee, Fae § 719,000 
SA OS IRE IRES ALLS SESSION ile ARS DOO SMASH INH bhe ete gs cet hain dakae in encpua 1,090;000 
SE TSIEN RIES SEA AEE ENR ER 25100 PHISAR eM Savy UIN oa) Pilikicn etl ted sen Laver. 12639;000 
Rue Mckay ea IGAudt as waniten, 219,000 pale hi 
718 OER Bret ROE SR OUR ZO CR) anh oC 353,000 otal e ees Bh caent, Witness 2, cba 5,129,900 


The above is a statement of the plants of brook trout made from the Paris Station 
from and including 1879, the year in which the trout work of the Commission was 
removed from Pokagon to Paris. 


TABLE L.—Total Plants of Whitefish. 


et te ee reece When ep a nlaowit «ech s Pboe,U00 | Wd Sednot eas ea ae see ae eed menena aed wee 23,735,000 
Eps SE ae ae a a eee rae Bhd ie DOOR Ie Satan dak Wide hose ca snn ain eecime a 37,750,000 
Dy Sudaral Slag Ae oles NE AR LP aR Seep ey eA LU OU Fr POD Ute wp Kite Siig wt wr aan niand pie eis mit sate baie > 40,000,000 
APNE Seen ec kens benecnsaGs every an B00) OOO WL SOR chy tact 200A aintae als mica yma ag 61,620,600 
DOUG eee ee ae cetera sone eeeno hemes ese s Be eU 0 PLGA ie occas aati ede e tase ea aw et aay 72,984,000 
DOT Pie tas te ne rents Shawianag wine he heed ay 14,645,000 A BO8 oe) teeth oars tig de raciaeE leet engcte ne tome 72,968,000 
1 atl sag pep pA i a eo ie Rn ge ae ge 10,695,000 

Be ets hare eer Sa Yanan e's ae ae 3,000,000 SAG aeckel 
Ne 6, at Se ie eee 18,170,000 fi We) 7M lias SSO. FSA le ye 389,041,500 


PARIS STATION. 


Temperature of water during the trout hatching season from Cctober 4, 18&6, to 
May 2, 1888. 


1886, 1886. 
CO Veh, ! (beg axe aude eye permlell 5 5 altel, Ups Saul Sa allt eeu A Sauer aD DUO DEG 18-20 se ae Ne ee ON Ba PU a ane ee 40° 
Rees ee me re ye se ON ORO roe 47 vA ED Wh te GEMS Ry WAN OLR. HR MEN REN Pega a et iG Ihe 73 i 
SE OR Temata aero Pr i ee Le Ts A ea 48 Bh SRS REDE VEN IN MONS COs So Rr I et ST 40) 
RQ Ss ej ae a ase Re bay aR ules cat DB Sapa Ake AO ee eS 50 PASEO Po Re PR ASAT ps ih nae A Me Bet SELEY Co 1 es 39 
3 aes Be SOR SP han eed SE, 51 QRS es Es OR UE Oe ee 37 
Aol Cree ee eese See. res Sea ee Meo eh Lt SETS 52 SOB Te aie oe CR CN MLN eR ES 38 
BT ROY Vie Pe a 2 oe ae pen i a aS NOR Emer RE A 48 1887 
DAS ti St AR RAED eS Sh SG ee en 4 ATK Me Ce secs Naaee e Pease Scat ese ame arama 38 
TC hid SNe ps Sepa gh ae fn ee NR a a 48 PN SLE A CMe RUSTE NES Vet Pn ay Lak 08 CA. oll Sy ii 
AQ. ah ap) eae be cla, Le ee me oe Sedo 50 ads AONE ie Fe SO ei Sk eek 33 
Sy iy 8 SINS Bi a 34 oA oy Ld Ree heal a AY 48 Bi snl Se gars eel, PULA S Sry GE MTL ae ae 40) 
Part 843 A 8 ial ME SPARS FE a acl a Capel mae oe Ora a ean) L 47 Gee eee sy eo hie ae RCW PR RS 39 
ATS 2A Digi Saf mal og Ue ope H aL SOs oe aa a eas SB 48 ESOL e ENE ARE Sr BER MEE ae NY tu 87 
a "No as tae Split aS Wee BOE Le at ae Bee Sh Gale 47 S8-Or Si Peo ea eee ee a Le Cee eee 36 
ryennyed te MER PCMH hy Me Wah ce ay sam Sel 48 LO AAV aA Os hess Meng CBRE hE Cs ee Ce 38 
eRe PERV UR cemnr rey ame Ne  l ae ba 46 De eRe ey ge fo TUS EES. kee ee 37 
Drift bi cies 0g. SS WE ab LS taal i Rel eal ee Bey 9 SMe ae 44 Yes Saree SA a sa a eh ROME a pL 40 
Var et tice le eter ne YirslL see Lee rey 46 mh 2 aig ee Sr ee are AME Berne phe Rt 
EE Leet rete ie cmon ke eet er Pe Lee Sak, 48 LOL e a ee ee eee. Sek ae Pe ROARS bras 40 
RN OV cme tyre Gites ty knee a's cu cklu a rare Seat epe herman 48 TO rae ee eke eee os ce ete 4] 
Cass a lad a ab aha aah lt Ry elt ek Ret 47 Dace cs hes ae ep SE a Dd eee re re 39 
Peete oe Lier hel ee of Net Ue Ral ee AO vatte 46 LO Sa ee ee ee he She eck al oe rene at a5 
Fhe: és eee ae oo ey ea a 4k Moet es 44 11) DN ie ei ey ve) Med Bowne ay Cinta Ee Sue Lights 37 
fo et RE oO eae Us PS MOR Ss Ae at St ce Ue ee ve 43 {Nah Sa Ec e Nee GME Rp N ia tide, bh 4 8 Cara 40 
NU piers ait BARES, ee Weg BO Seed Wea et ye 45 PCA ee eS SG aX ae 5 ph Mee ER PTE ey git UY 89 
reer Re a ee eg ney cob eee a 43 py NRC RU le te rah dade ais eg Mata TP ta kT 
Pein 2 na Bethe pe ls SRO ee SE RAE a She Maa, Cee CV Oiaa3 Ta oe Tees Sie SEE USERS ANG pom meee POT Nk atte yt) Be Rd a! oF 
iL elats Sica ls cos cu nee tue «ce ckeoes jaute onan cee 43 Die ere Bavee Beane SRB wae cL eis 39 
1 yh st ance AUR ARN Sa ele SIRI See at de ee 42 BO eee ASL Sate oh ee oe ECE 2 385 
The ce ge Lk Nae ee Me Od Sahin ay es DL, 44 Oy eee rte ot Sn Vem ore eC toud fei 38 
fo) pate Cap alg ren RA EE FR Mk LE NO Pra Te Bele, GN Ah (RT Bn RO ee Se eran EU Skee DUA CE AS AS Bas Co ent ve 41 
VP? OER aN. be Ae, Gee AON Soe cue Pelee 2. 43 PUG ee nel ben a ere oc as hae Sul Alec a yh Wee 38 
Fa Pee a LS BRN Bk fete a Sears Sane 41 BLASER eile Pe PEEL poh oa ork eRe ren SU 
eS EGE a Ae Nap a, ay AE Ae he EN Ci el SEEDS EARLS ee cL eeN ml MORO Uh gi a8 Ds) Re LORIE oe og POs SOE 36 
Peo Jel ce | Se eg kB Eee pss A ECAR On 41 PLP Pe Beta ole gE DUN ea ary) Cpr tule RP ta Gens te 2 By@ 
EA) reece OPS Sere 7 Ge eenee eR ELE OES 0) 40 Hankel DEL ae AVNET eR OR RE SASSER ea MES, BL 39 
Decale rs 22. 2. Rr ee Se eo uc eg 2 es EELS 39 fe ae Dgak ne dW ok 2 ee ENE ECE Bie ere tant RNY 37 
ete NLT en Se TU et lis le EG LIS 40 ‘ ELS eR ata ye eA pai. cl hale Wat ae 39 
IE re eS anne LATS RNIN ES 1 RAE wg 41 MO pees Ue RO ESI ME aks au CREE 40 
foe PC EES a Op EP Ee SE ae bl RE ear? ria 40 AS EY Die en ane th ies ere Ce Pie Oe 36 
LE ee (eGR OAD gh) RE Re EOE AP oooh ek on 42 LOSI2 saa a CSC eee i ere ee ay 38 
BAS ee ae ag aS A ae ees ea So 44 BAS i ON Nee es Ee AD ated a Sy Rata eth, ane | a7 
Pa ie gle peo Wal ey San ARS eae gan fig RC. A a 42 gb ea Oe Nee EERE ee Abeer pes Deeb 
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PARIS STATION.—Continued. 


- 1887. 1887. 
“LW INNS (COD AY ERD SOR MCE ea eb Sa a MN AD Oe er oS BOSH Mar 2B oy ee ou ce 2c aa 
MOU Sten ea tractor slung neatagOetas SOP BURL EE eine SIUC 41 Oris eee eh a CN es 
p28 PAVE tat NT) Vater REL GW MIE Ses REL Sy a  AS Se Rape a) 40 COsicciecesmncuan viecus paeyekn cae aeee ne 
HOUT RUS RUN ALLA ARCHANGEL RANE ENA, a Pea 41 FOB eo aS Ae ns ee 
CATE RUS UDI? JANE es Cirebtn te NLRC LE in LAY SESROET Ht SEG oS ab ag BB APRR eyes NO PEG oa Se 
2) WORT RUM IRON MOUS UR Oe LSS ye ENS Srey fee Ne ae 40 Bees bie tle cded eet ee 
rash AM AORE Ne RSNA IA EalaRt Vane WA Kei at 2 AR TR 37 Bs oS a ea 
UA tae WRIA ASME ARI") REDE a, SEC ean aN pI te 39 OAR ye Ss Se SINS SSH ee a 
0.4 0) A CISG EEL ORE ap IN GAR Opa Wee yea She wna die NOL YAY Sa) 38 Goo Sask Cae Ol Se eee ee 
A MORGAN A UN gh AS A LT” ANU AY USN MLOS RAUL LT ASE! 40 ESR RRL pee MND iene SUT EEE STUER AS Ae 
SoU Va Ta OU) VR Bah at ANT eo A San A a ae 39 fo et’ DOG oe LER MNO CAMA SG 1S) 
ASMA W AE G0 Ai OLS cen Re enh MACH M al ERS a ge PAC chee 38 Qasr ee he ese CE OR eae 
| SANE er RARE EU SORES MN REY ENA BERR NOW ca TNE IE fee) 86 NE od Acme eR RDU Mes ier n LD UE MY ATMENNA  G OS 
SHARIN au Or SUSE CSCO ICY Nii ARAN LT Ne ANTES ASIN HE 39 WBF ee Sk SRS SS 
PERSON Cs se UA SAU STR il rca Malet Dea UR 41 pF: EY Fs gape Marre AL INI CIN ALI hl 
et a ia a HOM eR EN Na NR Bt BO ee By Sar as SY Se ee RUG Ri 
ARPES Ee PAR eR aIP nO eAN eS RORY NATION en DRL EL RNG PLUS nth vt abe OM Lik 42 VIO ee ees Lae Ee ea 
OT OU UN are ey A) RGN SRE HA SUR IL EA 40 Ses aA RR eC ee a CO a Nb eae ea 
y by MA Aon PRG Lea Rann No cl pa a ie SARAH GeO ater 42 BL oe aes Lee a Se itn 
VRS BOT vax Geer CH nant ine eNO Te AUR NIGGA LOCA Sot 4] OO) oto ou sd ob Uc ean 2 ub ee 
AS Ye PEM SIME Uae DH Rava Lele ot tel eee 40 ZO Se cate wid eee eee le Ae Sn ea 
gM A ean URE Saba Wyte egal ACG Pa are Ein 386 See CES NY SO MIN? Sk i a 
1 OG ST accra pm TPs hee NEP OAC Lam Net Seles Yak bs Lo AR le 37 Oe eee Se NS a 
4; ME. § PSD Paty On ga cgtr Reheat] Span’ ie fh obese ata 100 38 PB oon eae eee Ue Se aha 
DORA A UA TN Sapir ETN Me ATI che Vd aaa Dt 40 AR Se UR MANE IRM DOK LOE |S 
SO hh Si MPAs SNMP 2 ele Te MIA Mang Oa RS NE Uh ed 38 Ys Poe CUP eared 
eR BEM Ue ONC S LCS LU MUDGEE UGE asi Bee 37 29-80 2 oe ee eS RO ee 
SEU ERE a MM SELES aa RACES red pee ek a ts 89°) May) Tosser Be nS 
A Rep ae ROE TP RTL MME OR pe cate een se LD MES OU a a thea eta gl Shag So ich Laas TNs Nee 


1887. 
Sept a0 ii tenl ae ae ee ee Pek ea ogee ee UN, 50° 
"COL PEN eas RI Mesa yes TAL Ue RA ee RA oe INGE SPN 47 
GO Be aOR ThA Ag ICE ey alle teys, Se Ng 46 
QS Tao NUE ON ERE i OL SRP iia eat IE: 48 
DES ere apn Br AN PEER al Lee Seta 46 
BGs eee aaa Le Uae a AGA a OL aah AR eve 47 
7 HO? HIPC A OSU AOD Me TCE Sh hart ea EAA a ee 46 
BIN rip Mes PN IL RI ERT Ns nl ca 47 
Py Lali pear aN gta: | ON LANG loth Mees Zeal okt Samet) Le aCe Ola 46 
FSP RINE RU DA A bce ot Rae BEY Amen ee yl De a 44 
AOR RLG eas ies Menai Wa A eV ea Lek 43 
1 eas SHEA AL LOE NE CONAN RT ARO Daal Se ae fap. 44 
PES Bp beh tiee Ne Hh pil eS ee Tae salad Meg Sti gee ieee 43 
1B Yoye vet ES Pale a Mirth een Cone URE A A 42 
/ ea Wl sates See its CMEh {U a SG ta Dp aah et ly S02 43 
BO Sy PRE aI Ca Eat Het AP BIEN Seah FN Ae ay Mie AL a Li 41 
GO Sates een Na AU Tee UY ae ae a 40 
Ce 2. iis RPT MURAD a PG AR Maat UPL CIALIS ALN 39 
23 vias} Lute dpe pe Rail Ha any ese Fu ME Tak WI (Ge 37 
1888. 
Pes a Wag 8 Bees Win alan SUA TSE TS eA UND Bea Varo Si caal 37 
Belg Syed Ue Aer hd ig Roe Sul aT Anaad a ane BLT 38 
Fete b2-Aakam paste aah Hips MOVs AM coe oleh RLU eid ti ge nN ap 39 
WD BST yo eae ANE SP a URN ee ret ee Sas Me 38 
RECN ie LI a tee A eh A A TL Qe 37 
APT ENG eRe ea Behe Sie Ne AOL ed BOE LM Cag t 36 
RS As aR eae tO city aculh outlay Sra tee tan UneR Meena aayte Des ik Zeb 34 
eC Tse TUN gee anata b UDap ale tte i ya a 33 
17) PAP gS Pa ORI LC i A Th WTR RS IT A aoy hat 32 
Oy UN NRUIEE SUS traap re iia Rar ea RI cea Ast DR NGL 35 
TB ed pal Man TALUS VT 2 Cg RO aR ES PB IU 388 
RA SN Mee TLE UES Tte ir RT a apna 37 
7A Pe fe gc oral) ANS UPN agar ng ok LiPo a ed 86 
py HATS Cre Fei ON LARLY Aveta UA alan UPON AT ES ean AU et 41 
Fo I GS as UIT TIER AL An LOU an A 42 
S TOPS o Fagin ee sip Nn Ave CN ee Mca CEE Ap LIN Ak ts AN 43 
SO Wein Cee SOR ST ALE ea DAE Ce EAE SU hh 41 
bs Seis atria pa a aS ieee oe eae LAT ied 43 
A RCE been Ue aC ed caine ea CRA nai aren eae 42 


Mar. 
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APPENDIX, 143 
PARIS STATION.—Continued. 

8. 1888. 
Pear the eM ANA ED YS Uh AUS 1.4 ADE Rav emer we MOY seh ap Vat 44° 
2 EARLE) 00h ASS RE ee PE AP a LARS SSIES ND GEL BORE 46 
Peri SCs ukaloe tban! rary ag coer 40 Being ea icon ied Wage any 48 
FE i ite ati Varden opel ose La gS A Sc 89 ee eee ey CIC LEE Sn en OLE nee ep Eee 08 8 44 
Riayat KO ke a doy fo 38 STN SAMI MEL VaR OAM ah AGS OUT 46 
Ro stiea ner migas My yh nig? | Ary 42 De neat (Dy OR DRL 3) Ses treet Ba he 48 
TEE MILL, At RUAN a Aa 40 TR CEM, Ween eieleity Pon Ng wert 50 
Lise tom mn Ger ree a0 38 NEAT UUs ewe a 44 
CATS Get NLT EAS 8 OE RC 40 APVT Ree IM see ey 46 
TRIG tE ape sri eine RS $24 pid Suettn ee EL oer aA ahs i Veen 45 
Re elt Rte ninegely | rs oT 40 Ll anetueae eater akc PML are ante se 44 
TES ES 1 AS ie RONSON LE RGN RES ARR 42 OE HI AE LEC HH ON RO 46 
Te ete tye Pelee labo eet MAS ain Sila ba) 2 SE am 43 Pee ST a rae nt He AE pret ie LUh Seince Ten ele 50 
hk LORI CREATING STURGES 44 ORI Hae eaeae gar hay, aes Muli OL COREG 52 
SE ie ap MS SD OE RA 45 BGM tag nena De aU Cr ag 48 
COL 8 Oe CS Ro at a 44 eel oak ordi ama Te Mg RUN i 43 
rae SONA yor) Vie 46 EET a MAME Sk PAL ELA MaDe ALG a 47 
eee a rah ota Be al Sac een natant Sans awbee 48 pi cha Sao rae ll tag SRE A oe Pepe OA dis aed, 49 
CL OES 2 SE ae Oa eal CO 46 TTS Wale RaW AST ge TDI PSF RE 52 

Te SR ke i taba Sede Cea he 44 


DETROIT STATION. 
Temperature of water during the whitefish hatching season from Nov. 138, 1886, to 


April 15, 1887. 


6. 6. 
ee RRR a ee hile odnicgacie eee Sa ameiae ose Ag” ASG NAOABL ss ad lwadG OMe oee aes unending dre ee uaee 33° 
TS Re ASE OT TAS Fl ce 41 % 
1 AD ell od pA agape CTS el a MOE WU) Looe coe a kc ueb eee Paamet a core geen Oe 
he Lig ag bien Gane dpe A/a aay ais ye AAR ee gee Dae BE BOs Dae ee De ee ae 3a 
USI TURES EG as GAL RI a ea, ES 40 ps. I ME MAN pee Aa OE RR 32 
Rae Gina Oy Maeliay: ie ot CMA VO Nc ead Messe amie Uy 32 
Pe CAA Dts A aS A aa a ay Nef a raj IR YAReY Ye eee Pela Sage (ape me wm yey a! Peo a 33 
Pee ee say) obit ce cena pt benen anion seus Bae PED ik Lita ova he ata w ea tion ts eae ye pL meena 33 
ERA Se iM i inane de AAS ei TES aD BR Md th WEB ae ra eee ee rei Ne enn a 84 
rn Picgiea gaya ald an Et) ah es al yay i Ep 37 7 ENE SARL FB SCR RM at Ce 35 
eA eee eps ah Madge Ma ARE AY) cE 37 
Cee Sat StU Sa Ae aoe ahabeie ons a maee 36 
GU Ee ec take mel Congas sone naam wider ne 35 cpap A Sane Soto MS ASST. | Sra ening Pai cf mByy a FUE 39 
Meee ee ake Sous aCe Moab StU om aehoaus 34 LD ee eee au Sea cers Os. Cee obs Vanes oO 
Bala Cheer cn Dota tes ake eee, 35 CESS bs RT Tot Ma aR 41 
ROTEL Mhie Skate eth aebechunc war hemos coe wees 34 Ase Ota es eS hee yee en eee 42 
During whitefish hatching season from Nov. 16, 1887, to April 18, 1888. 
1887, 1888. 
TCE ILL te SU RI ARTS CP ab ee slp a aay AD”, PORT Gaede ale wus doscae bud soomeedapasmnoun som 33° 
PRR eh rate cetatea ae cecb ma cee ate seed one tae 42 Parent cataais ceagisaco scl aads mere aaa ne 32 
eke ene sc oichd sea koavamcawanakoede sete 41 Does het tia a MEER Cink io al teat nts eeenewaes 33 
Ere Aus aeiacive rao Hobe Che cet oteeyos 39 LAR a ee uN nua obi eee eee 32 
Meta ricmsbe vetatemonses Cae caa was waknees BGis NELOD. ya daere ce een tamales SUCk ha Ge tee 32 
PAPI RUE iy Os cnn = Sita wadasw ands aneik aka ade 37 
POE icka Share sh be as 4 Sheu yet eee ae eons 33 
Bee tO eR a Vera cecum mwu det denpac ved 36 OBO ie Sard eee ae been Ban RRM EE 32 
Danese buds puke Lean cec vats takoauhs basses wa BO), Wi aATs LB eee eee ae ae ee eae 32 
Ee EDL Yea et t co EN eR RN 33 UE Mie pdly CU AE NAL 33 
DOMES SUhs ease S veces ot oeekepabas Ubdnew a awans 32 Pea acre bo aaa ms sa keses tee Cis ee alane 32 
SUI VAG EEG SESE ENG 8 San 33 
1888, P'S WMS £34 ni aR IE EU ANE 8 coho RUBEN Unt ale at R B4 
SRR oh ein maen eels peed amrck ok ew opee veal eh: Pee a Mes art earn A BAe rea Pees ed a oe 36 
TS ARN SAEED UE TEN aie 32 PANS TE TRG TGLCTG pe CR 33 
3 3 Ne Og RRR ESRC ERE AN a ence ani 33 BOT be chin ha ele ne Ne fa 39 
awe ies Seber eaes eucgenat sean dl Senko ek 32 DY pl NS ay Pre le a AP Me eee IA 3k Tap Cad a 40 


PETOSKEY STATION. 
Temperature of water during the whitefish hatching season, from Nov. 24, 1886, to 


April 4, 1887, 


1886. 
BIN OOO Lt ois Raper ce Lece ces uses Scat eae ewes 47° 
Poi ERS ALTE ack AF RG ie Eee pe ee a aR 46 
W)C a eee ots re REEL re GUT a ee I ves 45 
| Are en net: rie dais Serie Seen Leet) At 44 
gS WS AM OU)E Ta UR TE 1 ear Cer elec a 43 
PP Ta eg Syllioien a Ui ieatis EUETU A aR ane ee ikane ee an 41 
PY (SSS | AN ANAS aA GO RTE AND el ies caine, ak 40 
1887. 
oT Sg 4 EG INE SN ATR IO Lk oe ee i eA 39 
al itera salar ae bme One Fate) ct bes Cae ME sad 
Gaal earner Maem in ees AY TU Ie hee ial 37 
PASSED Use MEV taco lew RR AoC Na aT pte FOL 3 
CURE @ TS el Isc eae Peg W/E SE at ge NC 36 


87. 

eb oe cis sts ears, ae Ld ee RSS Dee ae ee Bi be 

DTU CAN le anlage CRs Sei ee he yee A Es 36 

gg by a Le a ae ce he ae eo ti ler AA Yt SL i333) 

YAM GRE eae AY SR ENE 1S MIN ene NN Ot hg 36 

SO erie ee ee en RC UNS fA Lak SN Mee Be Veta 35 

ps REA HL Sa lee a Te a ne RY OR ae MR ART 386 

7d Ea eae tafe Ml. pry DT oa MN VALI at BONS SR ALAS 85 

A Gh Paap PONT Gani bat gs a hls lle eNOS ait eR nag UF 2: 36 

Fos] Syed a Dare 85 

GSO ORR ah aye us NEAT 2) LN oul Jehan ate 36 

SRS eS Oe OEE Tee rw ne Ce Lk ae 37 
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PETOSKEY STATION.— Continued. ~ 


During whitefish hatching season from Nov, 20, 1887, to March 25, 1888. 


1887. J 
B15 ete Mt, PSL cB Spy ES AS pee Rays Cael, Ee 488 San. \O-18 eis oo nn ban gh apne Saar e are" 
ane 6- Lh he RR EER GEGEN NSIS 47 any wis hn oiite olin sh bic wate ate tie ple er . 
je, VERSUS pra Sop a yt yagi. PE Ae Aa 8 44 BOB io noe ecw tin Swen bakin laine oolal nl eens ee 
Hee Veet | Rea sed ASR py PSR at 8) A rm Bebo teb2.. 0.3. ees eee one eet ee 34 
AN ABR ec N ea Saewune Wi aete oe cael ebeute Maas 4 
DAL so RING ge RY De HEATON NEI LESS OEE U8 Mae 40 Be eS ioe diak ce caidas bet antes ae ene 35 
v/a NSS RRR eis ER, URN SANS MEN AEN EE TF PSE A 39 Qa 20) - win we ede ee hetog secs oe eiheeee eee 34 
1888 Mari 1-6 oie cence ens Weekes cua eee ee 34 
DONT AHO. sbecata adeel keltcmeN dmanpye paebe Wins ewets ts 39 TARD oak wok slain cn gute ecely eo en aneanane 35 


The catch of fish for 1886 actually reported to the Fish Commission by 180 firms, 
employing 625 men, was as follows: 


Pounds. 
Fah i=] ve EDU reat a nn eraticn nS AOE Lhe samy Wi M7 nM aide GURDON LSU Bide a GML dard We eON SY Looe 28) ot 2,652,325 
canes eh ED Api Mal nye ee AR I) eas Dea NL NAc lcd ip OLR a SURE CIO Wy oO AN acA pap NA Ci aca ess os 1,122,986: 
POV INS SS es BAI, UL ek eas (OAR ata ak clue ollie Sele ere eal eat ena 1,173,912 
[SY RASA CG puna LARS es Manni nicen uci SMH Ce ruin nem a MSuR HA KAYE UR TUES AWS MATE VaINBE CUT Mbamiaa srs ac 15,695. 
TST G “42,01 1 (eR ai a LU akan rp MH MUNA Ae RRL pio Olageey ia My Noy MGM IMRLiONIE AICHE N ale oo A 440,978 
aaa EUR RU ean GEE PO iy AN UUHt Sen IE SRE ng co AEN Neath Cal MMU I UY eR tao SURE MAIER cee la oe 514,624 
Belk fasts PEN AN eee eC AA a oS Cbs ARS ies ee See We UR rR i 
Oya ate) ged ea h oie t= Sun alan PL ACN cas 0 ULL ID a QU iota AUN Ma i ea aN di URE eC RCA rma Ses pbs UUM Ses i 20] ,623. 
Total POUNGS..-- 2-22 2 an wee eee eee eee ee enn new ene een eee es tenes nnnn cammene 6,156,148- 
OF ths a) w= Jey Ne UE Da a BN 29 eta 2 eS TE ON IAA Hay Mio AU MN ee Nepal d clea NO ee 62,924 
Totalavalueiati wholesale Coste ee eek Sie i Ne OLS Sr tetas a $214,806.99: 
TotaLvalue at Market Picea ee OP eS UN ea a ee ON SI a reer are rae ee 492,491.44 
The following nets were in use: e 
Oo. 
IPOUNAMNS ES se Ee NG SNS SEVIS REIN Weer ha A ne cpio, IEE ee Ving Aces 8d5« 
GAL Mets ese a a IE EN a ale ESL) LY NST LA eM Se erat AUTON A Pe a a 7,502 
SORES oe Lee See io Bas Ae oe Sire in ei a ARN iY CA MO Ab ERE NEN OKC ES ee oe ae ] 
Moy Res csh Pb ts ass see CROUTONS ee ees San Ce OP se 54 
' The following boats were used: 
Steamers -........-.. PAR EAR AOR Tas, 2 Ge NOR Uy Gamay egy neu wea SGC Re UYU IIT ALIA Ait 8 24. 
Sailboats ee eek SE Se Le TaN ah alae Mee RCC a SE UU LUNE es NO cae 104 
POUNCE DOR US are NS Ne ils RN AL aro NG OD Ocean eras kT aga aL eh kare POUR pee SIV ANN ag 118. 
NS eB VAI aly a ACR lg cae aN Se PEED LS Ly bee DENNEN ARN ARUN ed De lacey eee Sb al 14 


The catch of fish for 1887 actually returned to the Fish Commission by 146 firms, 
employing 555 men, was as follows: 


Pounds. 
AV TNIBCTISI ee rR Nd ek A A: faa aoe Se eae rT ee cee ee OL 2,756,419 
Gig tht | Rae SUM OP CA On = SRI Ne eM EMR RL GREE IN TY ENB Pate EGE MSO ie te 1,517,816 
MPOTYIng oss Reiki hCG NE ESTA RON 08 dan 0 es EA SPL 1 gc 998,985. 
BF ote ge BE ApEE Ra ORR dr OS MRO POY ORR LAR AT” VOUS UU) Pen OURO SECO ROBIN UA TT AN Sy oe a 8,931 
HEU TOON cc selene leks hae cel Sea ath od ice RN We Nao RN ef Ve a 299,843. 
CM es COL a CN Ls cat Aa ae i 7 EN ge nL Naa LUE GI LON oS TE 447,948 
OEDSr RINGS se ata TU MGA cn kid Nels Vien ORLA Sune OAM DARL Ls Aad We ea a 238,142 
: TObal POUNAS oly SN A RETA LIES gah IU re lee AY See Ma NS Ge ae 6,263,079" 

COA VINO SUN SCT RS ST A OP Ve Os ated a Ai ee Main ea Oe 39,202 
otal valiwe at WHOLESATe CORE a BERS TVR IEE Mie Pte CAs ee HORSE cee en MLUELp a) UR re RL ce $215,526. 16.. 
rotar Value at market pricen seco ta you oe SUE Rr Re a eae ee ae a Na eae 501,046.32 

The following nets were in use: 

A No. 
VEtopo bets Caley 9. CRM ORR ACN URC AER De Cala Geer cat RAMS UN dea came OUI UV aynaweelh, Mn seb ANL Upc EE SLE SR te wn 360°: 
Oi ia) RAE Meee Rent n ek pnt gods MN og ON KiE Cs EAI Sania epee aly per py AME oR AN UND MN Mi IT TE 6,419: 
Co) Ae). ecget efile aa AA PRAT a es tan Es OER nen De ela oe de Ee PMRW NCR ENR Y Ay MUON ad ants Vreedactreet Ey Ry Vy lI 

tp ac sen pl piihactle Apa ait aC ae eALnA pe DURE Hint) Ut SALA PMD Ie OM UN RU yME E TAMIR ANSN y 21 

The following boats were used: 
MLOAMENB AAEM elie 8S d RAIN aN CS WT a 8 Saab So oil A a SO exes Ie Oe 19° 
Sail boate sy igre kG eas aes heel aie tere Ug TS Ra Be We a sal SU ad oA A ae iene A 13 
Pound boaters ues see ee CC ee en oa i it ia eases ee 122° 

vb id. ede OE ae ER bape Ee PRE en fn Genes MLM aed ineat Me eeeee Mir aie aks Megan Nea ay Lyi casa, Ty Ges fois.” 40 


APPENDIX. 145. 


INVENTORY. 
PARIS STATION. 
118 acres of land, with overseer’s house and meander of Cheney creek...--........-.------- $3,000 00: 
Sinemntendents MOUkOs veces sber ecu ak eh to a Les me ea EE te eae seoatodoednns $1,400 00 
Per pees a eRe nn” on permanente ge eet vas Ad Se a cone NS NY Sere Ue Sue oe 315 00 
RCC er OLS eee rae ow et ecw ot onl nic locas weds baneah ud ten sie eee le eee ee 28 00 
Pie malOrOniGes fee sey corre sae ee ce Ph Se eee 5 Bord hcg se Soe aoa AGL 100 00 
Boo dee Ws op ack, SAN Ay cpt a Clete BOSAL ANS GE A a a Ao CIR La pe is a Ae RL a wD Op 600 00 
TRIES SPL a led ae a Ti ON Pa ae ial Og a fee aa pL lt hd A) RIN EEN ie Ue Re td 4,000 G0 
Ep VOTES AN YEN SS A ae aol AS Ce SAE Repo holt A AGE Rear hey a eae Oe, 200 00 
$6,643 00 
Ponds, races, and other improvements to ponds...............--...-.-.---------- 8,300 00 
eae 9,943 00 
$12,943 00: 
JEP GG TIY MROTETE LA epee by dal als a lg SR Vic 8 OE eg th ty me EE RUE Ri ee Ae nL CA Eh $260 00 
ISDOURE CUS ANG LODISUR ees tbe s bose n erm ane FU wate Re oe eRe bees 620 00 
MITER TG ELEB Sat sal ete e,: Peaks a boouGbenesn pended todnea ual sews Saecod vassals 175 00 
wee 1,125 00: 
Tp dahl ae FL UI Spl SR a 2 EN i ER ENON aC HORT Op $14,068 00 
Reet E PRRIBOOCUIN GEN | Se uae, vata a ences cnt taakiatln a memes chwstancma cop Gemais ances “3,550 00 
DETROIT STATION. 
PES MOLL TERING ANEL PATER ye ot oak Sees Babe ua ate ons wadenne dawesadsaiondaccatuatcmsaned $6,710 00 
Sore e er SALA ISSA TAT Buco cc lce ce tee BenCEL Ste es ona ee enc cnieacal ceue ehdeeensaGabeaad 1,276 30 
PP ECNIGEL Tipe ee Netter eh RMR R eee RO TT eae ire sie Sin fee hs 875 00 
oGleaODiVALUS COU LUPnibUrer ecu mece ts Col cee os ease oem ROR Che IEE AAT UNS eel ees 686 37 
re ee EG VY 2, VIL Sa ia tk CRU eae s USN ras wn poe cool ea eb eee epee owe dp dets CERN a ek ah SS 100 00 
TNO Dg eR ITE ea CG ice REE LY gai ee Bek OP ee eel Rae Ue eri kt SA Esa pete $9,597 6% 
PETOSKEY STATION. 
SUIS awe RLer DIDOS ANC 1X LUTCSco oso cee wk ee ee Re see Uo ee ere CU ee TO eee TS Ne $3,513 00: 
PSR ULCIIC Cee canoe eee nee neat, Soa eget een sie ce tec ier Sie Seen een Eee 750 00 
iat CHETAN W ALG! SU PUL Vion see uc ocean on ee oe eee oe id Te Pe aaa a(S EME) 514 00 
RIE teat Sold wc tvs cutee we ealn aed Oe LEE Une 5B CRE ay SC AO en SRR ME Rt SOS A $4,777 08 
GLENWOOD STATION. 
RRTLL CTR HOTESO Mee eae eet se ce os ee Ue. So ch ame Men Ent CASE MLE We on ct $151) 00 
Maer Speer Paterna m eye ah rete ateriboreig) Pe ER ATE Sey ale) ee DET ts hoe hls eae 75 00 
rin aee HDLPECETIM G00 11 EUPCG 25 tc Son eee bs ck win oc wuts diniwnwa nude bebceuivicdstonssbee 25 00 
TEs 9 Gli IRON IME OS AVE: CSR Et RD OER CaS RF Ne Aa Wine he $250 00 
SECRETARY’S OFFICE. 
Furniture....--.... Sa ENT Flo trig OD mae e aa eR a ee ton, ha A WIRE GED BNO O aCe ona SW gute meee 1 PORE $110 00: 
Pr CRern Oars UAL LLOTION «tee wens cont eae oo alec Be one sek d ss nb atoccaw porate ac caret Me 40 00 
Se OMPRINIE fects Ay baci dea ns S25h4 weedy wa codes tds s Ut aM wecek es eesdes BA ee~ phpecenguacspna 380 00 
PAE sere e Tes tee oe mLe ls Me RL ss LCS OS ee Lacs emerew nace $180 00: 
RECAPITULATION. 
Paris station_._---. PP ee es unk | Bryhn mee tes ety PON Re ELLE es ey EPA Ye eucepe oa g culue shes SN Mee SS Wh SLA OGSu 00 
ESE CLUE AG 10 Iie erate re nats ee, peste eer SNe irae um Te Ee Sats TEE NRA BA Ss A Se A 9,597 67 
ELSE CUA SRT NTR HC GO ae ty ach ta RP SR LIS LA ce oP DCL gE Re era 4,777 00 
Glenwood station-_-.-___- Neti oe eu) BOM TRAN TTL STE era aR Wp alled APO ae od eke M CED) RID AM PLC 250 00 
RAS LOOTED STS POLUT OMLIGEl speek hen ae PE ORC IRN Neg Tee Nh Cakes Ds Sn pee Se a 3,550 00 
MOGLOLD ISU OLTCO tm mene nee aero eRe Se ON Jk else he FR EE es ore ei 0 on ESC bee 180 00 
BOUL LE ee Re Ne UR AN RN on gr oe Al Lata c etecewians sea $32,422 67 


146 EIGHTH REPORT—STATE FISHERIES. 
INSURANCE. 
PARIS STATION. 

Wow Datehery sooo cis fueckn beeew eek Se a oe a ae I a a $2,500 00 
‘Old hatchery... -.-.. SN Ay SESS Ah UO es a SS TEM Ua ei ETN NFS Nc eat a OR Tes Ar Se 800 00 
Superintendent's residence. oo eee aed Coen eon A Oe ee 600 00 
‘Superiiitendent’s Darn ss. SCL eo ee uo le Ne A A Ned ee 100 00 
OVETSEEL SI TESIGON CO eee ee ry Fores xan a tat a ay aan au teen aa Ls LC AR oe RPM HR ate peo) olka * fF, 400 00 
Trays, -6te., in NEW DACCHOEY ee eee ee Le UN cat Li Un ae 350 00 
Trays: ote.) In. old Hatchery oe Ca eee Ce i ee ee ge dee 200 00 
Camp OUT OTC eee ee eee ee eee ee Ue oe bile Baek Cc Ck ck ale deat een Nira ile nee 800 00 
Wagons, harness, etc., in Superintendent’s barn oo... 0.5220 6l.. ll clase enue coe ewes anes ase eee 50 00 
Office ANG SOD ose ee Tee San ECC NOS ete Re cD atta Ast SIE MeV I eT ge 200 © 
Montents of office And SHOP soe ee ee he ree i TL Oe Is a ene 100 00 
(2% Cp ao G Cec Myleene pel am tet tp 8 Be oN AE esta VA RAIN aed A AA Ns Re a MLN Mes ALT UI NL it ory 125 00 

Totalwsezessesc tees Ceotne ye reat Uma chpveme cma ciie sabe Cece ae ce aid Rone RR ONG a ann ere ne $5,225 00 

DETROIT STATION. 

PLOWS Uy ee eA Rai dal ee A Sa aC On cae ee $3,000 
LATITOIMAGIC JATS ike Ie able aaa Ge Susan Cd eden boc gde balbat cnmue cnet a cepacia telcbe igh elena aie 1,125 00 

otal cues tires or Ue or MeN A he Seu a er $4,125 00 

PETOSKEY STATION. 

PlAtoWeryile ese PR nS aceite reli an a ne aed a al Am eels) $1,200 00 
DA Z3HD bt pain ene ny eee MBs Mom INO EC AAU a Miah Samus col Todt ria g hE Salty S edi ARE ASG EN cy his he 300 00 

MOGAT le ee ocala a Soe 8S Oe a $1,500 00 
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Wm. A. Butler, Jr., Treasurer of the State Fish Commission, in settlement with Board 
of State Auditors, for year ending Sept. 30, 1887. 


Current Account, Quarter Ending Dec. 31, 1886. 


TSE Vn? CT cn ta le Soe NCA 1 I il i RMR AT oe AE AD ROO $396 18 
From State Treasurer......-...-.------.-.- Meal feats CED NPA Re Ail Lc aed 8,000 00 
HPO OUR Or BOUTCES cones force. gk rmlibe rt)” ay owen ies ain a am 630 27 
TMSDUPSeIueris As Der VOUCN OSs 200. 246.5 wioodoapasescntwnc eters Wewoon's eee Y $4,729 5% 
Quarter Ending March 81, 1887, 
1887, EVOMNStatOurrOASUTCR le leG cues uc Weck Aue Me ceue Pee Oude ren 8,000 00 
DISDUTSAMENTS’ AS PEL) VOUCHETS 20) So eee oo eee oe eee ee a eee 2,899 83. 
Quarter Ending June 80, 1887. | 
rom Staten | FOMSUrOl. Je ese. shee Adon eee che akon ta Jo Ula 8,000 00 
TUROUTSEINENLS ae) Per VOUGH OCIS: cuss occ Lariat meee yer anes [ey Tuga eee 2,875 TS 
Quarter Ending Sept. 80, 1887. 
SECT URLE SPT OBST OR fo lo won das eo euece ae wet Seca s cus k ames el 4,178 98 
Disbirsements asi per svoucners sss. Saye Oe en A bene Mas Sea 3 ee 8,326 83 
Bal anGe ON DANG feck. are le se or de Oe ei a ei rea ie pi BO aa ER OL TE Ey NV a 873 46 
$14,205 43 $14,205 43 
aA Special Account, Quarter Ending Dec. 31, 1886. pony 
Ove TSiTeI he BN AS PRO oe Re le a $2.72 
DISHUrseMments AS per VOUCNETS sc sone ce tt ae wee tenes Caen hoe wre EARL $2 72 
es Quarter Ending Sept. 30, 1887, 
July, : MONE StILOMLNCOSUIOL S56 foes Sere aoe al dee rita ake eat 8 Ses 5,535 00 
Disbursements as PerswVOUGHeSIAs. 22 - decode keeles ce toe Cree, Si 4,922 87 
Balanceon Nand ssei asi cccs eee ceo soe eet Cae yaks 8 ENC IE ete sea a 612 13 
$5,537 72 $5,537 72 
rae Special Account, Deficiency for 1886, 
July. ; POIs BEALS) DT OASU LOR oc ceaa on Seaton cans vee teSubwam sane Mek boee we $350 00 
Dishursemontae Dar Voucher eo ee eas a ee gale ; $350 00: 
$350 00 350 00 


——————= 


OFFICE OF BOARD OF STATE Pe a 
Lansing, November 30, 1887. 


I hereby certify that the Board of State Auditors this day examined the within account current 
of the receipts and disbursements of William A. Butler, Jr., Treasurer of the Board of Fish Com- 
missioners of the State of Michigan, for the year ending September 380, 1887, and find the same to 
agree with his vouchers on file in the office of the Auditor General, and find the balances on hand at 
that date to agree with the books of the Auditor General and have settled with said Treasuver on 


that basis. 
\ G, R. OSMUN, 
Chairman of the Board of State Auditors.. 


~ 
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Wm. A. Butler, Jr., of Detroit, Michigan, Treasurer of the State Fish Commission, in 
Settlement with Board of State Auditors for Year ending Sept. 30, 1888. 


on Current Expenses to Dec. 31, 1887. 
1887, 
20 Ct. SAL et Balance On DANG: bees eee ee eee Ne ate areal ie erie ate etre tall lene eh ea $873 46 
; (Cash from State Treasury ...-..-..------- 22-22 222+ oon one eo ene - 2-2 | ene e oe 2-8 ee 4,178 69 
*Oash\fromiother Ssourcesic soo foes So ee ee wie] Daleieeeive Begley 411 %2 
Vouchers ser cena so Ay ithe ela ae naphs NCR a RRR Lab $5,484 95 
Dec. 81. | Balance overdrawn -.-..--- WD eR SSR ON Ee SL eh aN hc Ly ice 21 08 
$5,484 95 $5,484 95 
vee Current Expenses to March 31, 1888. 
ea. OOP WA cdc eT APUG We STARE LP TR ee SDS $21 08 
Cash from ‘State Treasury... uleau lee te oe Pe ok do ieee eee $4,178 83 
Oash:from Other Sources ee oe ee ea a aU ie ee a 47 Bl 
VOICI STR EG eT Ie OES eC edie Lk eave, ee en eS Rae ae 3,621 28 
Marehy Sl alamo cir eek Bo Ui Re UR USS SRI Or (UR 7 NURSE st ee SS A NL 583 98 
$1,226 34 $4,226 34 
eRe Current Expenses to June 80, 1888. feronstageenncacense rose ||pacwraver se eS 
April 4 JEP MESH alors @onagh al: ale hormyy AeA M OE MRR OKC U1o) ueMeb pease Ry ATOM) eu RNa gaa iad CN $583 98 
Brom State Treasury 2 oo ee oe a a ae eae a 4,179 44 
PTO; OLNEY SOULCEB we Soc an Lees Uae hae a aa able ie Saks hese ps Brees rere a |e ban a 20 07 
MOTI CRORES oe eee eee A aoe eee ee eC an Wastareen & weenie ana tees $4,148 15 
ITUIANE SOT BALAI CR ee She eae ae Sai Rn MS een Nk ae Wri veneer ies eee eta 635 34 
$4,783 49 $4,783 49 
16a Current Expenses to Sept. 80, 1888. — | 
Jnly it Balance On Dali ee eee ee a ten Re a | es a oa $635 34 
Krom State Treasury os ele cee A ee alan eet rel ea ee 4,178 98 
WOLCBOARS Us ee pt Ue ea Dee Ue iit es eee eA $4,932 45 
Sept sor BalanGe \GVeErd ra wise 4 vee see Le Oe a SICA a i aia ter cea aloes i eee Oa 118 138 
$4,932 45 $4,932 45 
tee ’ Special Expenses to Dec. 31, 1887 : 
Cb Toy Batance on Wandin fo le a ale LN $612 13 
Tae Kod ey ey x Were ho Nema le Dose hae Waa EDU Alia fu i Eee LON CL NY A lay LUN iy eA MG GLa tad $575 89 
DG Sly Balance, OT ANG oe a ah Bees hae a Sead AL ne cee a 36 24 
Side 1 a er 
| $612 18 $612 18 
fess Special Hapenses from Jan. 1, 1888. == 
Janel. it, Balanee on hand sou! sic AP AP. a ae aie en et nee ee $36 24 
VOUCHOTB os fo beu iu ley Nae Be eRe ek aes a in ae $36 24 
$36 24 $36 24 


OFFICE OF. BOARD OF STATE AUDITORS, 
Lansing, Dec. 26, 1888. 


* [hereby certify that the Board of State Auditors this day examined the above account current of 
receipts and disbursements of William A. Butler, Jr., Treasurer of the State Fish Commission, for 
the fiscal year ending Sept. 80, 1888, and find the same to correspond with the books of the Auditor 
General, and find the balance on hand at that date to agree with the books of the Auditor General, 
-and have settled with said Treasurer on that basis. “ Ay Gana 


Chairman of the Board of State Auditors. 


¢ 


INSTRUCTIONS TO CHARLES H. BOLLMAN WITH MICHIGAN 
FISH COMMISSION’S CREW EXAMINING INLAND LAKES, 
SEASON OF 1888. 


WASHINGTON, D.C., July 5, 1888. 


‘Charles H. Bollman, Esq., care John H. Bissell, Esq., President Michigan Fish Com- 
mission, 33 Moffat Block, Detroit, Michigan: 


DEAR SiR: Your duties in connection with the Michigan field party will be mainly 
vthose of a naturalist, to collect: and preserve specimens of fishes and other aquatic 
-animals, and make observations upon their distribution, abundance, habits, usefulness, 
etc. 

The main objectof your work will be to obtain a thorough and comprehensive know}l- 
-edge of the aquatic fauna of the region, looking toward economic results. 

The fishes are of greatest importance, and should receive most attention. You will not 

be able to carry a very large stock of alcohol with you in the field, and must therefore 

-exercise due judgment in the selection of specimens to be preserved; always taking in 
preference the rarer species or those requiring comparison with types for their proper 
‘identification. It will be best, however, to make as large a collection as your means 
will permit. A careful record should be kept of all species not preserved. 

Complete lists should be made of all the fishes found in each lake or stream ; and as 
full notes as possible on the abundance of each species, its special habitat, its habits so 
far as they can be observed, its spawning season, size, and usesin the region where 

-collected, either for food, for bait, or for other purposes, its common name, food, life 
history, etc. 

The food of the more useful species should be ascertained by an examination of the 
‘stomach contents. As you will probably not be able to make this examination in the 

field, the stomachs, properly opened to permit the entrance of alcohol, should be pre- 
-served separately, either in bottles or in cloth bags placed in jars. Always save the 
‘stomachs with the contents, in order that their number may be known. 

Relative to the life history, the most that you can expect to do will be to keep a 

diligent outlook for the young and eggs of all species, preserving a sufficient quantity 
of each in alcohol. Evidence respecting the time of spawning may also sometimes be 
-obtained by examining the ovaries, 

If any of the useful species have decreased in abundance, obtain as much evidence 
.as possible respecting the amount of decrease, and its extent and causes. 

Note all introduced species; ascertain the time of their original planting, if possible; 
observe whether they have become acclimatized and breed naturally. 

Carefully examine the exterior surface, the gills, mouths and stomachs of fishes for 
;parasites, which should be carefully preserved. 


\ 
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Preserve all specimens (or a fair number) of crayfishes and other crustaceans, ; 
mollusks, worms and other aquatic invertebrates which you collect. In fact it is my - 
desire to obtain as much information as possible respecting the aquatic invertebrate - 
- fauna of the region you are about to visit—the names of the species, their abundance, ~ 
distribution, their value to man in any way, and their relative importance as food for ~ 
fishes. The dredge which has been forwarded to Mr. Bissell will enable you to obtain | 
material from the bottom of the lakes. Crayfishes are sometimes taken in the seines. 
Some species live under stones. Mollusks often inhabit the shallow water near the - 
shore. The dip-net should be used among the aquatic plants; and where such plants . 
are abundant and the water sheltered, small organisms, such as Entomostraca and 
insect larvee, generally swarm in great numbers. 

Preserve all the invertebrates from each special locality in a separate bottle or vial. 

If you hve sufficient botanical knowledge record the commoner aquatic plants in 
each lake, their relative abundance, and their distribution. It will also be well to note - 
the general character of the land vegetation of the region; especially the prevailing 
trees, and their proximity to the water. 

The amount of time at your disposal will necessarily influence the scope and minute- 
ness of your inquiry, and I shall simply expect you to do the best you can. 

Label all specimens very fully and carefully; giving date, locality, and all other - 
necessary information; and make such additional memoranda in your note book as.- 
the occasion requires. Each bottle or lot of specimens should have a separate label 
plainly written with lead pencil. By using one series of numbers for your labels and 
note book, cross references can readily be made. Keep your notes well written up, . 
and do not trust too long to memory. Suitable paper for labels will be sent you. 

Trusting that you will have a pleasant and successful season, I remain, 

Very respectfully, 
(Signed) M. McDONALD, 
Commissioner... - 


MICHIGAN FISH COMMISSION. 


INSTRUCTIONS TO EXAMINING CREW. 
SEASON OF 1888. 


DETROIT, July 6, ’88. 

The superintendent will direct the crew where to begin operations in Kalamazoo 
county. The aim will be to finish that county and then come east in Calhoun county 
_ at the point most convenient for reaching the lakes to be examined there. If Calhoun 
county is finished before the superintendent calls the crew to go north, Jackson 
county will be visited. If the latter county is reached, it will be best to work in the 
Same systematic way as formerly, so that if the whole county cannot be covered it will 
be completely done as far as the crew can go. For instance, it will be best to take the 
four northwestern or southwestern townships, or to finish up a chain of lakes. 

The examinations this season are to be made in codperation with the United States 
Fish Commission. To that end Mr. Charles H. Bollman will accompany the crew as 
the representative of the U. S. Fish Commission and as naturalist of the party. The 
officer in charge will see that Mr. Bollman is comfortably provided for at the camp, 
that his baggage is cared for and disposed of at his convenience, and that every facility 
is afforded him for the prosecution of his special work connected with the examina- 
tions. Asa large part of the results of Mr’ Bollman’s work is for the benefit of this 
commission, we are interested in having it as complete and satisfactory as possible. 
Some of the ways in which assistance should be rendered him are as follows : 

Whenever necessary see that he is provided with a boat, with one man to row if he 
requests it ; to take his direction as to times and ways of using drag; to report to him 
every new form of life observed in or on the waters; to procure for him, if possible, 
any species of fish or duplicates he may need; under his direction to procure and fur- 
nish to him the stomachs of fish caught in the nets or by other apparatus. 

Mr. Bollman will be expected to assist the crew in making up their regular report by 
identifying species if they are in doubt, by identifying varieties of food found in the 
stomachs of fish, and in making any observations on the characteristics of the waters 
or their fauna pertinent to the reports. It is hoped that as there is opportunity he may 
instruct the crew in matters connected with the examinations, and that:he will make 
any suggestion that may tend to simplify, expedite or improve the work of the exam- 
ining crew, or the result sought through their work. 

So far as possible, the crew will examine the Kalamazoo river and spring brooks 
flowing it, looking for springs and spring-holes as indicating suitable water and places 
for brook-trout. The same for any large streams that can be reached from camp. 

Get from all sources of information reports of brook-trout planted by the commission, 
taking names and addresses of informants, names and locations of streams referred to, 
' and making notes of all points. In looking over streams inquire specially for indica- 
tions of kinds and quantities of food. 

JOHN H. BISSELL, 
President, 
19 
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LETTERS FROM FISHERMEN REGARDING WHITEFISH PLANTS. 


FRANKFORT, MIcH., Aug. 15, 1888. 
Geo. D. Mussey, Secretary, Detroit : 
In reply to yours of the 15th I willsay, yes. I think the catch has increased, and 
planting is the only thing that will preserve the fishing interest of the great lakes. 
: Yours respectfully, — 
CHAS. BURMEISTER. 


Axucona, MioH., Sept. 17, 1888. 
Geo. Mussey, Secretary, Detroit : 

DEAR SirR:—In regard to the fish planting, I think it is doing a great deal of good. It 
is increasing the fish in thelakes. I have fished on grounds where fish have been 
planted and have caught them. I can tell you more after the fall fishing is over. 

Yours respectfully, 
JACKSON GREENMAN, 


PENTWATER, MICH., Aug. 22, 1888. 
Mich. Fish Commission, Detroit : 


Speaking of whitefish, I would say they have been strangers around here for three 
years. I have seen some small ones this summer where we were fishing; I should think 
they would weigh from one-quarter to one-half pound. I think in planting, the fish 
should be put in the big lakes instead of the small ones, because the planted fish would 
have a better chance to get away from the perch and other small fish that eat them. 

Yours, . 
ROBERT VERM. 
No whitefish have been planted in small lakes for several years past. 
COMMISSIONERS. 


St. JAMES, MIicH., Aug. 22, 1888. 
Geo. D. Mussey, Secretary: 

DEAR S1R:—-I received yours of the 15th inst. In regard to the fishing this year I 
would say the summer fishing is over, and has been very good with pound nets. The 
small mesh twine is done away with, and this gives the small fish a chance to get big. 
I have seen aclass of whitefish that I never saw before. The ends of their fins are a 
little dark. I believe they are fish planted by your commission, and that the fishing 
will be better again. et 

Yours respectfully, 
FRED BUTTS. 


DETROIT, August 22, 1888. 
Geo. D. Mussey, Esq., Secretary, City: 
DEAR Sir :—Your circular of 15th inst., asking for information as to the success of 
planted whitefish, is at hand, and in reply would say that in the increased catch of the 
same, especially in Lake Erie, this present year, and the size of fish (being not of full 


y 
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size), there is no-reasonable doubt of their being planted fish. The increased catch in 
Detroit river last November also carries out the same theory, as they were much 
smaller and more soft and tender than the usual Detroit river whitefish. All of the 
fishermen and fish dealers with whom I have discussed this matter claim they are 
planted fish. : 

With suitable laws, properly enforced, to keep our lakes and rivers free from the 
refuse of sawmills, I believe it practicable to stock our waters again with the delicious 
whitefish. 

Wishing you success, I am 

Very respectfully yours, 
JAS. CRAIG. 


ISLAND HOUSE, TRAVERSE Bay, MICH. 


Geo. D. Mussey, Secretary: 

Sir :—In answer to your printed questions of August 15, I will say that I have fished 
right here, seven miles north of Traverse City, for the last eleven years. Of course 
there are not so many fish here now as there used to be; that is, not so many for me, I 
am a gill-net fisherman and always fish in deep water. Eleven years ago, so far as 
I know, there was not more than half a dozen pound nets in the bay, but five years ago 
the pound netters began to flock in here and have come more and more every year, and 
this fall there will probably not be far less than a hundred pound nets in the bay. You 
of course know they cover ail the shoals and spawning grounds between this and the 
mouth or north end of the bay. J am now getting about half whitefish and half trout, 
but in a month from now, when the pound nets are all in, a whitefish will be a rare 
thing here. ‘The law makes these pound nets 3} inch mesh as manufactured ; when 
seamed and tarred they are less than three inches and will hold very small fish. Now, 
inasmuch as you have asked me for my opinion of whitefish planting, I must say that 
in my opinion, if pound nets are not prevented from sweeping whole schools of spawn- 
ing whitefish off their shoal spawning grounds, the amount of fish can never be kept 
up by planting or in any other way, for they will be swept clean every year. So far 
the law has been against gill nets and in favor of pound nets, for, so far as I know, a 
gill netter dare not set his nets on shoal spawning grounds, for if he does the chances 
are his nets will be chafed out and lost. Last fall I got more fish than any other fall 
since I have been here, but they were all black fins or long jaws and trout. After the 
pound nets got in I got no whitefish. I remember one morning I lifted 375 pounds and 
there was only nine pounds of whitefish among them. There are a great many more 
tons of whitefish caught in the bay now than there used to be, but the fish are small 
and get smaller every year here. It is my opinion the whitefish I get are planted fish, 
but those who planted them failed to put any ear marks on them, so I cannot tell for 
sure. In fact I don’t see how they can help being planted fish, for it seems impossible 
for any fish to spawn on any spawning grounds in this bay without being caught in a 
pound net first. 

I have a remedy for all this, but it is not likely I will ever be alaw-maker, and we will 


- continue to have our fish laws dealt out to us by men who are not practical fishermen 


and know less than nothing about the fishing business. I say plant fish, by all means 
plant fish; plant as hard as you can with both hands. It is a good thing, but for God’s 
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sake give them five or ten minutes some time during the fall to spawn. I say stop 
everybody from fishing in twenty-five feet or less of water for ten or twenty days in 
spawning season and we will soon have whitefish again-—plenty of them. 
I think there has been salmon planted here. I caught one last summer that weighed 
six pounds. 3 Yours, : 
i R. 8. BASSETT. 


St. JAMES, MIoH., August 23, 1888. 


Geo. D. Mussey, See’y Michigan Fish Commission : 

Str :—I believe good results have followed the planting of whitefish. My own ex- 
perience this season convinces me that the catch of whitefish has increased. We caught 
a different run of whitefish this season and believe them to be planted fish. We had 
a good catch. 


Wm, J. GALLAGHER. 


HOLLAND, MICH., August 27, 1888, 
Geo. D. Mussey, Sec’y: 


DEAR SiR :—I have caught more whitefish this season than last. Thave caught a 
large quantity which I am sure were fish planted by the commission. I will try and 
give you more information next season, wea 

Yours respectfully, 
Gus BAKER. 


oo 


FRANKFORT, MicH., August 23, 1888. 
Michigan Fish Commission : 


In reply to yours of the 18th, I would say I will give, with pleasure, all the informa- 
tion I can in regard to the planting of fish. I have watched very carefully ever since 
the State undertook to propagate fish artificially, and am very glad to say that so far 
as my knowledge goes I have seen plenty of fish which had been planted by the State. 
I will give afew facts that have come to my knowledge during twelve years of my 
experience as a fisherman. In spawning time, as all know, the whitefish deposit their 
eggs on honeycomb rocks and generally very close to shore. I have known these to be 
deposited as close as in four feet of water. All these places swarm with perch and 
crawfish (crabs), which feed continually on these eggs from the time they are depos- 
ited until spring. What are not devoured are washed ashore in storms, and I have seen 
the beach covered with whitefish and trout spawn. Winter sets in and in these shal- 
low places the water is frozen to the bottom and the eggs killed or carried away. In 
my opinion but one percent or less are hatched. 

My reasons for believing that artificial propagation is a success are these: First, 
there are places along the shore, away from spawning beds, where in years gone by no 
whitefish were caught with pound-nets, but where whitefish are now taken ; second, 
of the fish caught not more than 10 per cent. contain spawn, which shows that they are 
young fish ; third, of all the fish caught in pound-nets in the proximity of the spawn- 
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ing beds about 40 per cent. contain spawn, showing that many now reach full growth; 
fourth, in all localities a mile or more from shore a great many full-grown fish are 
caught, about 93 per cent. of which contain spawn, which shows that all the fish leave 
the shore as soon as they attain full growth, and do not swim along the shore after 
that. Yours, 

THOMAS RIEDECK. 


Atcona, MicH., August 25, 1883S. 
Geo. D, Mussey, Secretary : 


DEAR Sir :—In regard to fishing, I would say that I have not fished for whine 
since 1886. That fall I caught eight orten young whitefish that would weigh about one 
pound, Iletthem goin the lake again. I have fished since I was a small boy and 
never saw a young whitefish until they commenced planting.them in the oe I think 
it will be a big thing in the course of time. 

Respectfully yours, 
Sam. HILL, 


FORESTER, MICH., September 5, 1888, 
Geo. D. Mussey, Secretary : 


DEAR SiR :—In reply to your letter of August 15, will say we are confident that the 
planting of whitefish is a success. 

We notice more small fish than usual the present season. We gota good many fish 
that would average about 2} pounds. In our opinion, these are some of the first 
planting. ; 

Yours very respectfully, 
; ALLUE Bros. 


. CHEBOYGAN, MICH., August 28, 1888. 
Geo. D. Mussey, Secretary: 


DEAR SirR:—Yours of 15th received, in which you ask about whitefish. The catch 
has increased during the last two seasons in this vicinity, but I cannot say whether or 
not fish have been caught which were planted by the commission. 

Yours truly, 
ANDREW TROMBLEY. 


MACKINAW City, MicH., September 3, 1888. 
Geo. D. Mussey, Esq., Sec’y Mich. Fish Com., Detroit : 

In reply to yours of Aug. 15 would say the present season has been a much better 
one than usual. The catch of whitefish has been more than double that of any year 
since 1880, and I am satisfied that it is caused by the planting of whitefish by the com- 
mission, which I believe is the only way to keep the supply good. Thanking you for 
your inquiries and your work, I am 


ea tres ALEX. DUFFINA 
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St. JAMES, MicH., September 17, 1888. 


Geo. D. Mussey, Secretary Michigan Fish Commission : 

Sir:—I have caught a large run of whitefish this season, and I do think they are 
some of the whitefish that were planted by the fish commission. I have good reasons. 
to believe that it benefits the fishermen to plant fish. | 

Yours respectfully, 
JAMES MOONEY. 


Upon the receipt of the above letter, Mr. Mooney was written and asked 
to give some of the reasons for believing that the fish caught by him were 
planted. In reply the following letter was received: 


St. JAMES, October 11, 1888. 
Michigan Fish Commission, Detroit : 

Yours of September 20 is at hand. You make inquiries as to how I know that it 
benefits fishermen. Because one-third of the whitefish we caught this summer were 
Lake Erie fish; therefore I know they came from fry planted, as the Lake Erie fish are 
a stout, wide, small species of whitefish, with the tops of ons and tail black, while our ~ 
natural Lake Michigan whitefish are long and slim, with one color of fins and tail. 
We never saw the Lake Erie fish here until we caught a few last season and great. 
numbers this season in gill nets as well as whitefish nets. 

Yours, 
JAMES MOONEY. 


In-explanation of above reference to Lake Erie whitefish, it may be said 
that nearly all spawn taken by the commission since the beginning of arti- 
ficial propagation has been taken from Lake Erie or Detroit river fish. 


LETTERS FROM CITIZENS REGARDING BROOK TROUT PLANTS. 


* 


MT. PLEASANT, August 13, 1888. 
Geo. D. Mussey, Sec’y: 


DEAR SiIR:—Your circular at hand and in reply would say that Mr. Geo. Granger has. 
been at the head and front of trout planting in this county, and reports everything in 
first-class condition and every planting successful. The fishing is good and many avail 
themselves of the opportunity to engage in the sport of securing a most delicious fish 
for their tables. As near as I can ascertain the earliest planting was seven years ago. 
in the town of Holland. This spring a brook trout weighing 34 pounds was caught, so 
Mr. Granger tells me. . The fish have multiplied very rapidly, and it is expected that 
an abundance of the gamy little fellows will supply the tables of our people ina very 
few years. We appreciate the good the fish commission of the State has done for 
us. Yours, 

* A. S. CONTANT, 
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” Paw Paw, MIcH., Aug. 13, 1888, 
Geo. D. Mussey, Esq., Secretary Mich. Fish Commission: 

DEAR S1R:—-Your circular of the 16th ult. at hand. In reply would say that the re- 
sults that have followed the planting of brook trout in the streams of this locality have 
proven fairly satisfactory, and that the streams so planted bid fair to furnish a good 
supply of that choicest of all fish. 

Our citizens are highly pleased with the work that has already been done. There is 
. still an opportunity for still further profitable work in the same direction. 

Yours, etc., 
O. W. ROWLAND, 
Ed. True Northerner. 


NEWAYGO, MIcH., Aug. 16, 1888. 
Geo. D. Mussey, Secretary, Detroit: 
The results of planting brook trout in this vicinity have been highly satisfactory. 
They grow rapidly, some very fine ones being taken every season. Our people are 
‘greatly pleased with the system, and without an exception that I know of, are deeply 


interested in it. Respectfully, 
K. O. SHAW. 


GALESBURG, Sept. 10, 1888. 
Geo. D. Mussey, Secretary Michigan Fish Commission: 

DEAR SIR:—Your letter of inquiry in relation to the planting of brook trout in the 
streams in this locality is of special interest to me as well as to my readers. In reply, 
1. The results have been very gratifying, so much so, that trout fishing in season is 
now considered the rarest sport by all piscatorial artists. Two beautiful specimens 
have beeh caught in Camel’s Creek, near here, 12 inches long, and worthy of the 
editorial notices they received throughout the country. 2. Our citizens universally 
commend it, and only regret that all available streams are not more fully stocked. 

‘ Respectfully yours, 
K. E. THRESHER, 


EvaART, MicuH., September 11, 1888, 
Geo. D. Mussey, Esq., Detroit, Mich.:. 

DEAR Siz :—Yours of the 10th inst. at hand and contents noted. In reply would say 
that there is brook trout in every creek on northwest side of Muskegon river from 
Hersey to the Big Clam river. You will see by map that there isa number of smal 
streams that are not named, and there is trout in every one of them and have been 
caught. It seems that taey run up and down Muskegon river and have for three 
years. This is the way that we account for them being in all the small streams. On 
the southeast side of Muskegon river they are very scarce. In some of the creeks they 
run up in the spring, but the water is not adapted for them, and as soon as it gets warm 
they leave and run out into the Muskegon river again. Some of the largest trout that 
have been caught here were caught in the Muskegon river. In your letter you have a 
Bull creek and a Kill creek. There is only one; it should be Bull Kill creek. This is 
on southeast side between Evart and Hersey. There are a few in that, but nothing 
compared with the streams on other side of Big river. Twin creek is the best fishing 
* of any. If there is any further information that I can assist you in will only be too 


pleased to do so. Respectfully yours, 
J. C. CREITH, 
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. LANSING, September 14, 1888. 
Geo. D. Mussey, Secretary Michigan Fish Commission : it: 
- Srr:—In reply to your circular, I would say the work of the State Fish Commission — 
of planting brook trout in Berrien county has been decidedly successful, as I know 
from personal observation. I have had good fishing and have taken many good-sized 
trout in streams stocked by the state, and know that your efforts in this direction meet 
with general approval among our people, especially as we find by experience that the 
reputation that there is good trout fishing in our vicinity attracts a class of visitors and 
summer tourists who spend money freely among us and add not a little to our business 
prosperity. Yours truly, 
J. H. Hatou, of St. Joseph. 


SHARON, October 29, 1888. 
W. D. Marks: | 

DEAR S1R:—I write to tell you that we had 5,000 brook trout put in our brook a year — 
ago last March and 4,000 last March. We have caught some of them nine and one- 
half inches in length and weighing four ounces. There are smaller ones, of course, 
and there may be larger. 
‘Yours respectfully, 

F. J, WILLIAMS, 


ALPENA, October 7, 1888 » 
Geo. D. Mussey, Esq.: 

DEAR SIR :—The 10,000 brook trout fry sent me have done splendidly. I caught seven 
this fall and put them back in the creek, except one, which weighed three-quarters of 
a pound and was thirteen inches long. The creek is full of young ones two and one- 
half to three inches long. Yours, 

HENRY BOTTORE. 


' BIG RAPIDS, October 31, 1888, 

Geo. D. Mussey: | 

DEAR Sir :—Your circular was referred to me. I can say that every stream in this 
county is now filled with brook trout, and the scheme of planting them in the streams 
is generally regarded as a grand success. 

Very respectfully, 
W. EF. SLAWSON,” 
City Editor Pioneer. 


NOTICES FROM PAPERS IN REGARD TO BROOK TROUT PLANTS. 


The Shelby Independent, of Oceana Co., of September 14, 1888, says : - 


_ ‘The history of the speckled trout in the brooks of this county is that may prove 
interesting to our readers at this time. The Oceana County Sportsmen's Society was 
organized in 1878, and 30,000 young trout planted in the streams of the county in Feb- 
ruary of that year. Two years later the plant was examined by the State Fish Com- — 
missioner, and pronounced a complete success. About 75,000 young trout were planted 
that spring. Since then there have been very few planted until the spring of the 
present year, when perhaps 20,000 to 25,000 were planted. 
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‘‘Thus it will be seen that about 130,000 trout have been planted here, and they were 
protected by law in all seasons until May 1, 1884, since which time it has been lawful 
to catch them with hook and line inthe months of May, June, July and August of each 
year. And the strings of speckled beauties that have been taken from the running 
waters of our county since then are numerous and fine. One specimen caught the 
present season weighed five pounds and one ounce, and dozens have been brought to 
this place weighing from three to four and three-quarter pounds each. Sportsmen 
from all over the state have visited our fishing grounds during the season just closed, 
and gone away convinced that there was something more substantial than talk about 
the fish stories of our citizens. Those who were most influential in securing the plant, 
placing young fish in the waters, watching their growth and protecting them from 
marauders while young, are, so far as we can .recall their names, the following gentle- 
men: E. J. Shirts, Shelby; E. D. Richmond, A. S. White and L. G. Rutherford, Hart; 
D. C. Wickham, (George) and W. A. Rounds, Pentwater, and every one of these 
chaps knows how to fish for and catch the handsomest, most speckled trout that 
swim.” 


The Battle Creek Moon of August 3, 1888, says : 


‘‘Some years ago a fish commissioner was appointed for the purpose of stocking the 
streams of the state with choice varieties of fish. As long ago as 1831, trout were 
planted in brooks in this vicinity, and their growth has been a matter of watchful care 
on the part of the Sportsmen’s Club, of this city. This morning, in speaking of the 
trout fishing in this locality with one of the club, we were told that they were thriving 
beyond the most sanguine expectations of the members. He related the fact that 
several large trout, weighing in the neighborhood of two pounds and a half, had been 
taken, and they were supposed to belong to the first plant made in this locality. The 
catch of one-half and pound trout has been large this season, no less than 300 having 
been known to be taken from the Pratt brook alone, while the catch in the Austin 
brook could not be estimated, as it appeared to be the fishing grounds of many of our 
local fishermen, on account of its nearness to the city. 

‘- He said that nearly all the streams that presented the requisite condition for the 
growth of trout had been planted and that they all appeared to be thriving, and shortly 
the locality would be famous for its trout fishing. TheState Fish Commission have been 
generous in their supply of small fry, every year large invoices being sent here, which 
were judiciously and carefully distributed and planted by the Sportsmen’s Club, and 
before long the result would be noticeable. Our citizens generally appear to enjoy the 
sport which these gamy little beauties afford, and their appreciation of the endeavors 
of the commission is noticed in the conscientious manner in which they treat the plant, 
always throwing back those that were too small for the pan with as little injury to 
them as possible. On the whole, it is generally conceded that the labors of the com- 
mission in this locality have been a grand success, the details of which have been 
written up by competent members of the Sportsmen’s Club and printed in the annual 
report of the commission. Battle Creek can now boast of as good fishing as many of 
the resorts, and people do not have to go miles away to enjoy a day with the rod and 
lines, thanks to the State Fish Commission, 


The Whitehall Forum of August 16, 1888, says : 


‘‘ We believe every sportsman, both local and transient, who has visited the brooks 
in this vicinity during the trout season this year has been amply repaid for his pains. 
_ The fish have attained a good growth and the brooks are prolific of them. Several 
trout weighing as high as three pounds have been killed here, and those weighing from 
a pound and a half to two pounds have been ordinary. The flesh is firm and savory 
and the brooks which thread the woods hereabouts appear to be perfectly adapted to 
the thrift of the speckled beauties.” 


The Ypsilantian of August 30, 1888, says: 


‘‘ Mr. Walter Pack, who probably knows as much of the subject as any one here, 
assures us that the experiment in the streams south and west of this city has been very 
successful, and that those streams are well stocked with trout, but are not yet open 
because of successive plantings. 

‘‘A three pound trout, however, has been taken, showing the stream well adapted to 
the development of this dainty and fastidious species.” 
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The West Branch Times of August 17, 1888, says: 


‘‘ At least twenty spring brooks in this countyj;have been planted with brook trout 
from the State hatchery during the past ten years. The experiment has proven very 
successful and the growth and increase of the fish has been most gratifying. Only a 
few of the streams nearest town can yet be fished, many of those farther away having — 
been planted within the past two years. But trout fishing is now an attractive amuse- 
ment for our lovers of sport, and in afew years Ogemaw county will be celebrated 
as a resort for seekers after these most delicious; of the finny tribe.” 


The Jackson Patriot of August 22, 1888, says: 
TROUT FISHING. 


WHAT THE WATERS OF JACKSON COUNTY WILL SUPPLY IN THIS DIRECTION WITHIN A 
FEW YEARS, 


‘* Upon inquiring yesterday of C. B. Bush, Levi French and others who assisted 
in planting the fry it was learned that quite a number of good sized trout have been 
captured in Crouch’s creek, some weighing a pound and a half. 

‘* Those conversed with on the subject appear to be very confident of the success of the 
undertaking, and believe that within a few years the waters of this vicinity will per- 
mit as good trout fishing as any in the State.” 


LIST OF FISH COMMISSIONERS. 


THE UNITED STATES: 
Col, Marshall McDonald, Commissioner, Washington, D. C. 
Capt. J. W. Collins, Assistant in charge of Fisheries Division. 
Richard Rathbun, Assistant in charge of Scientific Inquiry. 
Col. John Gay, Inspector of Stations. 
Alabama : 
Col. D. R. Hundley, Madison. 
Hon. Chas, S. G. Doster, Prattville. 
Arizona: 
J. J. Gosper, Prescott. 
Richard Rule, Tombstone. 
J. H. Taggart, Business Manager, Yuma. 
_ Arkansas: 
H. H. Rottaken, President, Little Rock. 
W. B. Worthen, Secretary. Little Rock. 
J. W. Calloway, Little Rock. 
(This state has never made an appropriation for fish culture.) 
DOMINION OF CANADA: 
Hon. John Tilton, Deputy Minister of Fisheries, Ottawa. 
(Inspectors of Fisheries for the Dominion of Canada, 1888: W. H. Rogers, Amherst, 
N.S,; A. C. Bertram, North Sydney, C. B. N.S.; W. H. Venning, St. John, N. B.; 
Wm. Wakeham, Gaspé Basin, P. Q.; J. H. Duvar, Alberton, P. E. I.; Thomas 
Mowat, New Westminster, B. C.: Alex McQueen, Winnipeg, Man.) : 
(Officers in charge of the Fish Breeding Establishments: S. Wilmot, Superintendent 
of Fishculture, Newcastle, Ont.; Chas. Wilmot, officer in charge, Newcastle 
hatchery, Ont.; Wm. Parker, Sandwich, Ont.; L. N. Cattellier, Tadoussac, Q.;. 
Philip Vibert, Gaspé, Q.; A. H. Moore, Magog, Q.; Alex Mowat, Ristigouche, 
Matapedia, P. Q.; A. B. Wilmot,, Bedford, N. 8.; C. A. Farquharson, Sydney, 
N.8.; Isaac Sheasgreen, Miramichi, N. B.; Charles McCluskey, St. John River, 
Grand Falls, N. B.; Henry Clark, Dunk River, P. E. I.; Thos. Mowat, B. C. 
hatchery, New Westminster, B. C.) . 
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~ California : 
Joseph Routier, Sacramento. 
J. D. Harvey, Los Angeles. 
(Commissioner T. J. Sherwood resigned March 15, ‘1888, ) 
Colorado : 
G. F. Whitehead, Denver. 
Connecticut : 
Dr. Wm. M. Hudson, Hartford. 
Robert G. Pike, Middleton. 
James A. Bill, Lyme. 
- (This state has no official superintendent, most of the hatching being done by 
Henry J. Fenton, Poquonnock.) 
Delaware : 
Charles Schubert, Odessa. 
Georgia : 
J. H. Henderson, Atlanta. 
(Superintendent, Dr. H. H. Cary, La Grange.) 
Illinois : 
N. K. Fairbank, President, Chicago. 
S. P. Bartlett, Quincy. 
Geo. Breuning, Centralia. 
Indiana: 
Enos B. Reed, Indianapolis. 
Iowa: 
EK. D. Carlton, Spirit Lake. 
(Superintendent, Ole Bjorenson.) 
Kansas: 
S. Fee, Wamego. 
Kentucky : 
Wm. Griffith, President, Louisville. 
P. H. Darby, Princeton. 
John B. Walker, Madisonville. 
Hon. C. J. Walton, Munfordville. 
Hon. John A. Steele, Midway. 
W.C. Price, Danville. 
Hon. J. M. Chambers, Independence. 
A. H. Goble, Catlettsburg. 
J. H. Mallory, Bowling Green. 
Maine: 
RK. M. Stillwell, Bangor. 
Henry O. Stanley, Dixfield. 
B. W. Counce, Thomaston, Sea and Shore Fisheries. 
*Maryland : 
Dr. E. W. Humphries, Salisbury. 
~G, W. Delawder, Oakland. 
Massachusetts : 
E. A. Brackett, Winchester. 
F, W. Putnam, Cambridge. 
K. H. Lathrop, Springfield. 
‘Michigan : 
John H. Bissell, Detroit. 
Herschel Whitaker, Detroit. 
Joel C. Parker, M. D., Grand Rapids. 
(Superintendent, Walter D. Marks, Paris.) 
(Secretary, Geo. D. Mussey, Detroit.) 
(Treasurer, Wm. A. Butler, Jr., Detroit.) 
Minnesota : 
William Bird, Fairmount. 
Niles Carpenter, Rushford: 
Robt. Ormsby Sweeny, St. Paul. 
(Superintendent, S. S. Watkins, Willow Brook, St. Paul.) 
Missouri : 
H. M. Garlichs, Chairman, St. Joseph. 
J. L. Smith, Jefferson City. 
H. C. West, St. Louis. 
A. P. Campbell, Secretary, St. Joseph. 
(Superintendents: Philip Kopplin, Jr., St. Louis; Elias Cottrill, St. Joseph.) 
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Nebraska : 
Willim L. May, Fremont. 
R. R. Livingston, Plattsmouth. 
B, E. B. Kennedy, Omaha. 
(Superintendent, M. EK. O’Brien, South Bend.) 
*Nevada : 
W. M. Cary, Carson City. 
New Hampshire : 
George W. Riddle, Manchester. 
Elliott B. Hodge, Plymouth. 
John H. Kimball, Marlborough. 
(Superintendent of Plymouth and Sunapee hatcheries, Com. E. B. Hodge.) 
New Jersey : 
William Wright, Newark. 
Frank M. Ward, Newton. 
J. R. Elkinton, Pennsgrove, 
New York; 
E. G. Blackford, President, New York. 
Gen. R. U. Sherman, New Hartford. 
Wm. H. Bowman, Rochester, 
A.S. Joline, Tottenville. 
Henry Burden, Troy. 
(Secretary, E. P. Doyle, room 311, Potter Building, New York city.) . 
(Superintendents: Fred Mather, Cold Spring Harbor; Monroe A. Green, Caledonia, 
James H. Marks, Bloomingdale; E. L. Marks, Fulton Chain, and E. F. Boehm, 
Mill Creek.) 
(Shellfish Commission: EK. G. Blackford, Commissioner; William G. Ford, Engineer; 
J. W. Merserau, Oyster Protector, 80 Fulton Market, New York.) 
North Carolina: 
Wm. J. Griffin, Chairman, Elizabeth City. 
J. B. Watson, Englehard. 
Wm. T. Caho, Bayboro. 
Ohio: 
C, V. Osborn, President, Dayton. 
A. C, Williams, Secretary, Chagrin Falls. 
J. C. Hofer, Bellaire. 
John H. Law, Cincinnati. 
Hon. Emory D. Potter, Toledo. 
(Superintendent, Henry Douglass, Sandusky.) 
(Chief Warden, L. K, Buntain, Dayton.) 
Oregon: 
F. C. Reed, President, Clackamas. 
EK. P. Thompson, Portland. 
R. E. Campbell, Renier. 
(Terms expire in February, 1889.) 
Pennsylvania: 
Henry C. Ford, President, 524 Walnut street, Philadelphia. 
James V. Long, Corresponding Secretary, 75 Fifth avenue, Pittsburgh. 
H. C. Demuth, Secretary of Board, Lancaster. 
S. B. Stillwell, Scranton. 
A. 8. Dickson, Meadville. 
Treasurer, W. L. Powell, Harrisburg. 
(Superintendents: John P. Creveling, Allentown; William Buller, Corry.) 
Rhode Island: \ 
John H. Barden, President, Rockland. 
Henry T. Root, Treasurer, Providence. 
Wm. P. Morton, Secretary, Johnston. 
South Carolina: 
Hon. A. P. Butler, Columbia. 
*Tennessee: ~ 
W. W. McDowell, Memphis. 
H.H. Sneed, Chattanooga. 
Edward D. Hicks, Nashville. 
Utah : 
A. Milton Musser, Salt Lake City. 
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Vermont ; 
Herbert Brainard, St. Albans. 
F. H. Atherton, Waterbury. 
Virginia: 
Dr. J. T. Wilkins, Bridgetown. 
West Virginia: 
C. 8. White, President, Romney. 
F, J. Baxter, Treasurer, Sutton. 
James H. Miller, Secretary, Hinton. 
Wisconsin : 
The Governor, ex-officio. 
Philo Dunning, President, Madison. 
C. L. Valentine, Secretary and Treasurer, Janesville. 
Mark Douglas, Melrose. 
A. V. H. Carpenter, Milwaukee. 
Calvert Spensley, Mineral Point. 
E. S. Miner, Sturgeon Bay. 
(Superintendent, Jas. Nevin, Madison.) 
Wyoming Territory : 
Louis Miller, Laramie, 
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